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If he had been a present-day environmentalist, Mark Twain
might have said, "Everybody talks about saving endangered species,
but nobody does anything about it." So many trees have been felled
in printing the numerous articles debating the problem that cynics
might suggest this whirlwind of words itself is a factor in the demise of
some species. Unfortunately, after decades of academic criticism and
congressional debate, the Endangered Species Act (ESA)' remains
essentially unchanged and virtually alone, insofar as United States
legislation is concerned, in the legal fight to preserve global
biodiversity. It has not been equal to the task.
This is more than just another case of failing to see the forest for
the trees. In many instances, it is a matter of failing to see the
imperiled species for the rainforest. There is persuasive evidence that
a great many species exist, and go out of existence, in the tropical
forests and other most vital habitats of the world without human
beings ever being aware of them.
* Associate Professor of Law, Roger Williams University School of Law, Bristol,
Rhode Island. B.S. 1975, University of Illinois at Chicago, M.S. 1979, University of Illinois
at Chicago, J.D. 1985, Harvard Law School, L.L.M. 1993, George Washington University
School of Law. The author thanks his wife, Marcia Vigil, and his daughter, Christina
Laurel Kunich, for their boundless love and support. This article is dedicated to all the
species we have forced into extinction without knowing that they had ever existed.
1. 16 U.S.C. §§ 1531-1544 (1994 & Supp. V 1999-2000).
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It is not surprising that the ESA has been ineffective as a means
of preserving biodiversity. The ESA focuses on species, and moves to
protect only one species at a time. It does this mostly within the
United States alone, and very slowly and haphazardly at that. Add to
this the fact that we are probably ignorant of the very existence of
millions of species, and the result is an enormous gaping hole in the
safety net we are using to try to save the earth's non-human
inhabitants.
It is not the purpose of this article to examine the international
conventions that touch on biodiversity preservation, nor the internal
laws of nations other than the United States; that is the subject of
another article. But no international convention directly addresses
the key eco-regions at issue in this article, nor adequately protects
them, and the same is true on a nation by nation level. I "pick on"
the ESA in this article, even though it was never intended and does
not purport to-be an overarching solution to all the problems of the
planet's biodiversity, because there are difficulties with the ESA
approach that are replicated in other nations and on the international
level. Also, the ESA is unfortunately presently the only statute that
even purports to address the extinction problem. As a foundation for
my proposal for an effective, unified, global answer, I will use the
lessons learned from the ESA experience to craft a better alternative.
This article will examine briefly the scientific facts concerning
extinction and the magnitude of the worldwide extinction threat
today. It will highlight a major recent scientific breakthrough-the
identification of a few regions called biodiversity hotspots, within
which most of the earth's species are concentrated-as the key to
understanding and countering the threat to biodiversity. It will then
examine the flaws in the ESA that render it inadequate as a response
to the global biodiversity challenges. Finally, it will propose new
legislation that could spell the difference between extinction and
survival for untold multitudes of species in some of the ecologically
richest yet most poorly understood regions on this planet.
I. The Science and History of Extinction
A. The Concept and Process of Extinction
Before we can examine legal solutions to the problem of
declining biodiversity and the disappearance of species,2 we must set
2. The concept of "species" is more complex than most people realize and has long
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down a foundation. There are a few fundamental questions to
address as a prerequisite to our main purpose. What is extinction?
What causes it? How does it happen? In common usage, the term
extinction is usually reserved for the total and permanent global
disappearance of a species.3  However, within the scientific
community, experts sometimes refer to the disappearance of a species
from part, but not all, of its geographic range4 as local extinction.5
Extinction involves two main variables, geographic range and
population size, which both must be reduced to zero before extinction
is complete. Both range and population size normally fluctuate more
or less continuously, throughout the lifetime of a species. This
fluctuation is to some extent merely the result of random probabilistic
variation, but it is also caused by limiting factors, or aspects of the
environment that affect the number and distribution of the members
of the species. Limiting factors can be grouped into traits of the
physical environment, such as climate, ecological competition, and
predation. Sometimes, chance variations are also considered a type
of limiting factor, but chance will not be a major factor in extinction
been the subject of debate and disagreement within the scientific community. The most
commonly taught definition is the biological species concept, which in essence states that a
species is a population of organisms that can at least potentially breed with one another,
but do not breed with other populations. But many scientific professionals reject this
concept, arguing that it disregards and obscures the phylogenetic relationships between
different species. As an alternative, they propose the phylogenetic concept, which defines
species as the smallest recognizable cluster of individuals that share a common trait and
have a common pattern of ancestry. Still other scientists contend that this approach would
meaninglessly designate too many groups as species. A third approach, the genealogical
concordance method, compares large numbers of gene sequences in various organisms,
attempting to recognize the "genetic drift" that occurs between distinct species. Through
this means, it is hoped that reproductive isolation and phylogenetic history will both be
given their due. John C. Kunich, The Fallacy of Deathbed Conservation Under The
Endangered Species Act, 24 ENVTL. L. 501, 505-07 (1994). See also Kevin D. Hill, The
Endangered Species Act. What Do We Mean By Species?, 20 B.C. ENVTL. AFF. L. REV.
239, 247-53 (1993) (discussing the history of taxonomy and the various approaches used to
define species).
3. STEVEN STANLEY, EXTINCrION 10 (1987). In discussing extinction, as with
species, it is important to note that the ESA treats the subject quite differently from the
manner in which it is commonly dealt with under standard scientific methods. The ESA
considers a species to be endangered if it is in danger of "extinction throughout all or a
significant portion of its range." 16 U.S.C. § 1532(6) (1994). The ESA does not define
extinction itself; evidently the drafters considered the meaning of the term to be intuitively
obvious.
4. Geographic range may be defined as the physical territory in which members of a
species normally live, for all or part of their life cycle. It can be thought of as the natural
habitat-the places in which one may usually find the members of the species, under
normal circumstances.
5. STANLEY, supra note 3.
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until other factors have reduced population and range to such limited
quantities that random events can result in the final steps across the
extinction threshold. That is, where only a few individuals remain,
the chance killing of one or two females, or their infertility, or the
emergence of a congenital defect among the only batch of offspring,
has an importance far beyond that of similar events in a population of
normal size.
Climatic alteration, especially in terms of moisture and
temperature, is probably the single most important limiting factor,
historically.6 Habitat alteration, e.g., fragmentation, modification, or
destruction of the habitat, is another major, and often related, factor.7
Human-influenced habitat alteration is often brought about through
pollution, or the replacement of forests or wetlands with farmland or
parking lots, or the introduction of nonindigenous or exotic species.
Ecological competition between different species for scarce nutrients
or habitat niches rarely results in extinction in nature, but when
humans artificially introduce nonindigenous species into a new
habitat, the lack of natural predators for the new immigrants can
result in their proliferation at the expense of native life forms.
Similarly, natural predation rarely drives a species out of existence,
but there are well-known instances in which humans have hunted a
species into extinction, such as with the passenger pigeon and the
dodo.8
Two or more limiting factors may combine to bring about an
extinction, in a complex interaction of interrelated forces. However,
this is only an assumption, because, although the fossil record bears
evidence of millions of species that once lived and now are extinct, we
only know the actual cause or causes of extinction for very few. For
the vast majority of defunct species, including the ever-popular
dinosaurs, we can only offer guesses, some more educated than
others, but guesses nonetheless, as to the cause of death.
There have been mass extinctions at a few points in earth's
history, when many species, even the majority of all species on the
6. Patrick Parenteau, Rearranging the Deck Chairs: Endangered Species Act
Reforms in an Era of Mass Extinction, 22 WM. & MARY ENVTL. L. & POL'Y REV. 227
(1998).
7. Id.
8. STANLEY, supra note 3. In the case of the passenger pigeon, there were still
hundreds of millions of them remaining when hunting was outlawed, but the species went
extinct anyway because the population had already dipped below the viable level for a
species that relied on huge numbers of individuals as its primary survival mechanism. See
DAVID QUAMMEN, THE SONG OF THE DODO: ISLAND BIOGEOGRAPHY IN AN AGE
OF EXTINCTIONS 307 (1996).
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planet, became extinct during a relatively brief span of time.9 It is
generally accepted that there were five, and possibly more,10 geologic
ages for which heavy extinction is evidenced in the fossil record."
These mass extinctions, including the disappearance of the
dinosaurs, preceded the arrival of human beings. Climatic shifts,
along with the concomitant habitat alteration, whether attributable to
a prehistoric version of nuclear winter in the aftermath of a massive
meteor strike, or volcanic activity, or some other factor, probably
brought down the curtain on the dinosaurs' lengthy reign on earth.'2
Similarly, without any human impetus, the various Ice Ages during
which great glaciers covered immense expanses of formerly
hospitable habitat froze hordes of species into extinction, including
many "charismatic megafauna."'1 3 But we do not always have an alibi.
Even during our infancy on earth, humans have been an important
factor in the extinction equation. Through over-hunting, habitat
destruction, and introduction of nonindigenous species such as rats
and goats together with their diseases, we humans have, by most
accounts, claimed more than our fair share of species.1 4
Living things may go extinct for a variety of reasons related to
their particular limiting factors and individual niches. Certainly, not
all species are equally prone to extinction; some are intrinsically more
at risk, and are more affected by extrinsic factors. 5 In essence, three
9. A few million years may seem like a very long time to members of our species, but
it is brief by evolutionary and paleontological standards.
10. David Jablonski, Mass Extinctions: New Answers, New Questions, in THE LAST
EXTINCTION 44-46 (Les Kaufman & Kenneth Mallory eds., 1986). There may have been
as many as a dozen mass extinctions, depending on how one interprets the fossil record.
Id. See generally MASS EXTINCTIONS: PROCESSES AND EVIDENCE (Stephen K.
Donovan ed., 1989).
11. One of these, of course, is the dinosaur extinction, during the final age of the
Cretaceous Period. STANLEY, supra note 3, at 11-13.
12. The diversity of dinosaur species, which may be used as an indicator of their
success in adapting to a wide variety of habitats and climates, decreased gradually, at a
rate of about one species going extinct every thousand years. GRETA NILSSON, THE
ENDANGERED SPECIES HANDBOOK 2 (1983).
13. "Charismatic megafauna" is a term frequently used in reference to large, showy
species which appeal to significant numbers of people. Contemporary examples could
include the American bald eagle, the Bengal tiger, or the grey wolf. Ancient counterparts
would be most dinosaurs, mammoths, and saber-toothed tigers. Although the great
majority of all species are now and have for eons been insects and other relatively small
organisms, people seem anthropocentrically to identify much more closely with large,
powerful species. See Holly D. Doremus, The Rhetoric and Reality of Nature Protection:
Toward a New Discourse, 57 WASH. & LEE L. REv. 11, 12 n.2 (2000).
14. EDWARD 0. WILSON, THE DIVERSITY OF LIFE 253-254 (1992).
15. Nigel E. Stork, The Magnitude of Global Biodiversity and Its Decline, in THE
LIVING PLANET IN CRISIS: BIODIVERSITY SCI. AND POL'Y 1, 28 (Joel Cracraft &
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main biological circumstances increase a species' risk of extinction:
initial rarity, habitat limitation, and in-breeding depression.'
6
It is intuitively apparent that a species with fewer individual
members is more at risk than one with many members. Of course, the
fact that a species is not numerous may itself be evidence of a lack of
adaptive fitness and may be the result of one or more limiting factors
that diminish population size, such as low fecundity. 7 Once reduced
to a small population, the species is more vulnerable to a variety of
forces, including random chance.
Habitat restriction also leads to extinction, although not
necessarily in a direct correlation, as when species are narrowly
distributed in rare and highly specific types of ecosystems. When the
geographic range of a species contracts, the members are crowded
into a less diverse area which is more prone to natural disaster and
human-made alteration. There is also intensified competition for
scarce resources, and for mates. And aside from the simple
relationship of species and area, the nature of the lost areas is
important. Different species have different habitat requirements, and
a habitat mosaic is necessary if an entire food web or ecosystem 8 is to
be preserved. As habitat is fragmented, smaller remnants will in
some cases be incapable of supporting the requisite diversity of life
forms, and a domino effect of local extinctions may result, known as
faunal collapse.19
In-breeding depression, the third and final primary biological
cause of extinction, consists of a loss of genetic diversity, resulting in
less raw material for adaptation and variety. Without adequate
genetic diversity, a species will be more prone to recessive genetic
disorders as heterozygosity decreases, allowing these maladaptive
traits to manifest themselves. And with a shallower gene pool, the
within-species variation essential to continuing evolutionary
Francesca T. Grifo eds., 1999) [hereinafter LIVING PLANET].
16. Steven R. Humphrey, How Species Became Vulnerable to Extinction and How We
Can Meet the Crisis, in ANIMAL EXTINCTIONS, at 12-18 (R.J. Hoage ed., 1985).
17. See Terborgh & Winter, Some Causes of Extinction, in CONSERVATION BIOLOGY:
AN EVOLUTIONARY-ECOLOGICAL PERSPECTIVE 119 (Michael Soule & Bruce Wilcox
eds., 1980).
18. An ecosystem can be defined as a "[c]ommunity of organisms interacting with one
another and with the chemical and physical factors making up their environment."
Ecosystems change as energy, nutrients, and individual organisms move in and out. M.
LYNNE CORN, ECOSYSTEMS, BIOMES, AND WATERSHEDS: DEFINITIONS AND USE,
CRS Rep. No. 93-655 ENR, at 1 (1993).
19. Humphrey, supra 16, at 13.
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responses to the changing environment will be diminished.20 This in-
breeding depression is a major problem inherent in the use of zoos
and limited wildlife refuges to forestall extinction. Although such
small enclaves may suffice in the short term, they are at risk both
from the problems usually associated with small populations, and
from genetic impoverishment. Over time, the vigor of the species can
be expected to be reduced, leaving it more likely to go extinct,
whether through increased susceptibility to disease, or genetic
disorders, inadequate capacity to adapt to change, or inability to
compete.21
B. "Hotspots" and the Global Extinction Problem Today
It is rather well known, even beyond the scientific community,
that many of the world's species have either gone extinct or are on
the road to extinction. It is much less well known, but equally
important, that enormous numbers of these species are confined to a
few "hotspots" of biodiversity, far beyond the norm for the average
region of comparable size. These hotspots are the key to the future of
life on this planet. To understand why, we must first examine the
degree of risk to which earth's biodiversity is exposed today.
Although there is some scientific dispute, the most widely held
view is that the earth is now in the midst of a mass extinction that
rivals the great disappearances of ages past.22 According to this
theory, the vast majority of species will be extinct long before
scientists have even identified and named them.
In his seminal work on the extinction situation more than twenty
years ago, renowned British ecologist Norman Myers of Oxford
University hypothesized the current extinction crisis, primarily a
result of habitat destruction and other human actions.P Myers
warned that the world could lose one-quarter of all species in an
20. Id. at 15-16.
21. See Doremus, supra note 13, at 54-55.
22. Paul Ehrlich, Extinction: What Is Happening Now and What Needs to be Done, in
DYNAMICS OF EXTINCTION 157 (David Elliott ed., 1986).
23. NORMAN MYERS, THE SINKING ARK: A NEW LOOK AT THE PROBLEM OF
DISAPPEARING SPECIES (1979). See also COUNCIL ON ENVT'L QUALITY AND THE DEPT.
OF STATE, THE GLOBAL 2000 REP. To THE PRESIDENT: ENTERING THE TwENTY-
FIRST CENTURY 37 (1980). This report projected the extinction of between 0.5 and 2
million species (considered by the authors to amount to 15 to 20% of all species on earth)
by the year 2000, mostly as a result of habitat destruction, but also in part because of
pollution. This mass extinction was described as without precedent in human history. The
authors hypothesized that insects, other invertebrates, and plant species, many of which
are unclassified and unexamined by scientists, would bear the brunt of the losses.
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"extinction spasm accounting for one million species." To put this in
historical context, the background or natural rate of extinction has
been estimated to average only a few species per million years for
most taxonomic groups.2 4
Such predictions are generally derived by extrapolation. Larger,
more well known species, usually mammals and birds, are more
visible, more easily studied, and much more thoroughly identified and
catalogued than most aquatic life forms and invertebrates. Mammals
and birds also are well represented in the fossil record, enabling
scientists to form better estimates of their historical extinction rates
than with groups that do not lend themselves as well to fossilization2
Thus, mammals and birds are used as indicators or proxies for other
groups' extinction rates and histories, because they are
(1) taxonomically known,2 6 (2) easily observed, and (3) prominently
etched in the fossil history.
Mammals and birds, however, constitute a small minority of the
community of living things, both in terms of number of species and in
terms of number of individuals. Invertebrates, particularly members
of the phylum Arthropoda and, within it, the class Insecta, account
for the vast majority of described species. Somewhat in excess of one
million species of insects have been given scientific names2 7
Enormous as this total is, some have opined that this may amount to
only five to ten percent of insect species, and that there may be as
many as thirty million species of tropical arthropods alone.
28
It is in the vast, largely unknown and unstudied shadows of these
great tropical habitats that many experts postulate both myriad
unidentified species and the precipitous extinction thereof.2 9 It is
undisputed that, as one expert puts it, "[o]ur ignorance of the natural
world is enormous," and that, as we struggle with our response to the
plight of our fellow organisms on this planet, "[i]f we do not even
24. Jablonski, supra note 10, at 43-61.
25. Ehrlich, supra note 22, at 158-59.
26. Occasionally, previously unknown species of mammals or birds are discovered
even today. For example, during the 1960s, a small population of an undescribed species
of cat was found on the island of Iriomote, near Okinawa. Id. And four species of
mammals have recently been discovered in the remote Annamite Mountains along the
border between Vietnam and Laos, including a large cow-like animal called a saola or
spindlehorn. Edward 0. Wilson, Vanishing Before Our Eyes, TIME, Spring 2000, at 28,
29-30. Generally, though, the size and diurnal lifestyle of most mammals and birds makes
it less likely that they can exist without being detected by humans.
27. Stork, supra note 15, at 7.
28. Ehrlich, supra note 22, at 158-59.
29. Id.
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know who the players are, our understanding of how well they are
playing is far more deficient. '30 It has been estimated that the ratio of
unknown to known species may be as high as 21 to 1, with 30 million
undescribed species versus the approximately 1.75 million that have
been identified and taxonomically categorized by people.31 Some
biologists estimate that as few as ten percent of the species of insects,
nematode worms, and fungi have been discovered.
32
One reason why there is no precise figure even for formally
identified species is that there is no recognized single central register
of names for described species across all taxonomic categories.
33
Worse, virtually nothing is known about many of these roughly 1.75
million "described" species other than the name someone has given
them, where they were collected and what they look like; there is very
little information relevant to assessing the role species play within
their ecosystems. 34 Most of what we know falls into the realm of
bean-counting, such as totaling the number of species identified
within each of the major taxonomic groups. 35 As to how many
additional species still await identification, a variety of extrapolation
factors have been proposed, with widely differing estimates of the
total number of species on earth.36
Many of the unknown species, as well as many of the ones
previously identified, are widely believed to be concentrated in what
has been termed "biodiversity hotspots," or, more simply, "hotspots."
These hotspots are pockets of nature that contain multitudinous
species, including many rare and endangered species found nowhere
else. Norman Myers introduced the biodiversity hotspots concept in
two groundbreaking papers published in 198837 and 1990.38 Myers
30. Malcolm L. Hunter, Jr., Coping with Ignorance: The Coarse-Filter Strategy for
Maintaining Biodiversity, in BALANCING ON THE BRINK OF EXTINCTION: THE
ENDANGERED SPECIES ACT AND LESSONS FOR THE FUTURE 266,266-67 (Kathryn Kohm
ed., 1991).
31. Wilson, supra note 26, at 28, 34.
32. Id. See Edward 0. Wilson, The Current State of Biological Diversity, in
BIODIVERsiTY 3 (Edward 0. Wilson ed., 1988).
33. Stork, supra note 15, at 6-9.
34. Id. at 9.
35. Id. at 21. For example, humans have described roughly the following numbers of
species at present: 1,000,000 insects; 300,000 algae; 75,000 arachnids; 70,000 fungi; 70,000
molluscs; and, for all vertebrates, i.e., chordates, combined, 45,000. Id.
36. Id. Nigel Stork employed various factors, taxon by taxon, in arriving at a rough
estimate of 13.4 million species. Because of these differing extrapolation factors, he
postulated a global total of 8,000,000 insects, but only 50,000 chordates. Id.
37. Norman Myers, Threatened Biotas: "Hot Spots" in Tropical Forests, 8
ENVIRONMENTALIST 187 (1988) (identifying 10 tropical rainforest hotspots that contain,
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recognized that a modest number of hotspot regions which occupied
only a small total land area-most often in tropical forest areas-
accounted for an exceedingly high percentage of global biodiversity
and an amazing degree of species endemism.
Another illustrious early proponent of the hotspots concept is
two-time Pulitzer Prize winner Edward 0. Wilson of Harvard
University. Wilson has written,
From the coastal sage of California to the rainforests of West
Africa, the hottest of the terrestrial hotspots occupy only 1.4% of
the world's land surface yet are the exclusive home of more than a
third of the terrestrial plant and vertebrate species. Similarly, from
the streams of Appalachia to the Philippine coral reefs, aquatic
hotspots occupy a tiny fraction of the shallow water surface.
39
Wilson also indicates that the tropical rainforests are believed by
some biologists to harbor more than half of the world's species.40
Indeed, from these "natural greenhouses" many world records of
biodiversity have been reported, including 425 species of trees in a
single hectare of Brazil's Atlantic forest and 1300 butterfly species
from one corner of the Manu National Park in Peru.41 This
astonishing profusion of diverse life forms within very small
geographical confines illustrates the importance of preserving
hotspots, a proposal which will be covered subsequently in this
article.
Because the hotspots sustain such an extraordinary
concentration of species, very likely including large numbers of
species unknown to humankind, I have used this idea for the title of
this article. If the hotspots are the small but vital portions of the
earth in which so many species are nurtured, including so many new
to us, then it is quite appropriate to call the hotspots the "womb of
the unknown species."
There is a viscerally satisfying parallel between the phrase
"womb of the unknown species" and the well-known "tomb of the
inter alia, about 13% of all plant species in just 0.2% of the earth's total land area.)
38. Norman Myers, The Biodiversity Challenge: Expanded Hot-Spots Analysis, 10
ENVIRONMENTALIST 243 (1990).
39. Wilson, supra note 26, at 34. Although there is no reason why aquatic hotspots
should not also receive recognition and protection, this article will focus on terrestrial
hotspots, because they fall within the territorial limits of identifiable sovereign nations and
lend themselves more to legal preservation measures than those that lie beneath
international waters.
40. Id. at 29.
41. Id. Both figures are at least ten times greater than the number of species found in
comparable sites in Europe and North America, illustrating the hotspot phenomenon.
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unknown soldier." Just as the tomb of the unknown soldier contains
the remains of unidentified American soldiers who died in various
wars, the hotspots are both the womb and, potentially, the tomb for
species we cannot call by name-even as we kill them. The
unidentified species the hotspots harbor are, like the identity of the
unknown soldiers, "known but to God." And just as the tomb of the
unknown soldier pays homage to individuals to whom the United
States owes its freedom, the womb of the unknown species is
emblematic of the ineffable importance the hosts of nameless species
may have for life in all the nations of the world. But how can we
know the unknown species? How can we determine how many
species exist, or are at risk, or what their significance might be? Is
there any way to eliminate or reduce the scientific uncertainty that, in
part, has prevented meaningful legal protection for so much of the
biodiversity on this planet?
There is contemporary scientific debate concerning the species
concept and the issue of what constitutes a species.42 Assuming this
hurdle could be overcome, there remains the problem of too few
taxonomists, too little funding, and too low a priority, whether
political or scientific, to make much of a dent in the task of identifying
the currently uncatalogued species. As such, there is no prospect for
a resolution to this fundamental issue any time in the foreseeable
future. The basic question of how many species exist on earth will
remain wide open to divergent opinions, based more on conjecture
than on empirical evidence. Unavoidably then, any estimates of what
fraction of living species is or will soon be going extinct cannot be
very precise, because the denominator is itself to some extent a
product of guesswork, more or less educated as the case may be.
Whatever the numbers, the hotspots are the focal point of much of
the concern.
How can we estimate the number of species on their deathbeds?
Given that many of the living and dying species are localized in the
tropical rainforests and other remote hotspots, and thus do not lend
themselves to ready observation, scientists are forced to use
mathematical models based on the "species-area curve." This
recognizes that each species needs a habitat in which to live, and a
larger habitat can support more species than a smaller one. Stated in
this manner, the species-area curve concept appears completely
logical and self-evident. However, the mathematical models that
42. See supra note 2.
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implement the concept generally use data that were derived from
studies conducted on islands.43
Island biogeography theory, among other things, has developed
the proposition that
N, the number of species, is proportional to A where A is the
area. Extinction curves are calculated by inverting the relationship:
treating habitats as "islands" and asking what happens to species as
the island shrinks.44
Some of the hottest of the hotspots are in fact located on islands, such
as Madagascar and Papua New Guinea, and for these areas the
island-derived theory should be an accurate predictor. However,
because the theory was derived from observations made on islands,
some scientists question its applicability to non-isolated habitats such
as tropical rainforests, wherein clearcutting a portion of the forest is
likened to destroying a piece of an island.45
Whereas islands are surrounded by water, which is for most
terrestrial organisms a totally unacceptable environment and an
impervious barrier to immigration or emigration, a cut forest is often
replaced with secondary forest, not with wasteland. Therefore, rather
than being surrounded with a completely hostile environment, like
islands, a forest that is being reduced in size through cutting-even
clearcutting-is in a very different situation. Some of the life forms
that occupied the original forest will still be capable of surviving in
the secondary forest or other terrestrial habitat that succeeds the
original forest when it is cut. And there is frequently the possibility
for migration of organisms into and out of the cut and uncut areas,
unlike the island scenario.
The shape of the species-area curve, derived from island
biogeography, is also a matter of dispute. The proportional
relationship postulated between habitat area and the number of
species in that area would predict a smooth correlation between
increasing or decreasing the size of any habitat and the variety of life
43. See, e.g., Stuart L. Pimm et al., Bird Extinctions in the Central Pacific, in
EXTINCrION RATES 75 (J.H. Lawton & R.M. May eds., 1995) (suggesting that 50% or
more of the bird species on many Pacific islands are missing, endangered, extinct, or
known only from bones).
44. Charles C. Mann, Extinction: Are Ecologists Crying Wolf?, 253 SCi. 736, 737
(1991). Under this theory, the general rule is that for every 90% loss of area, the number
of species that can live there indefinitely is cut by 50%. Id.
45. On a more familiar level, some critics have questioned the realism of the hugely
popular original version of the television series "Survivor," in which 16 people struggled to
survive a variety of challenges, both natural and contrived, on the island of Pulau Tiga off
the northwestern coast of Borneo.
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forms therein. Instead, skeptics argue, there is a finite number of
species within any ecosystem or community type, and beyond a
certain point, further increases in available area will not result in any
increase in the number of species; the species-area curve flattens out.
Thus, for habitats on the upper, plateau-like portion of the curve, a
reduction in area may not translate into any extinctions.
46
The key point here is the concept of ecosystems. As an
integrated biological community, an ecosystem typically contains a
roughly constant number of species, all interrelated in a complex food
web. No matter how much area is made available to any given
ecosystem, beyond certain minimum requirements, the ecosystem will
not annex any additional species. Under this view, the fact that larger
areas usually are home to more species is simply an artifact of the
principle that a larger area will be able to contain a larger number of
ecosystems. But once one understands the nature of any given
ecosystem, it becomes apparent that area and species number are not
directly proportional throughout the entire length of the species-area
curve.47
The fact that hotspots can be small as well as large is illustrative
of the flexibility of the ecosystem concept. That a particular localized
environment provides the type of terrain, food, climate, protection
from outside disturbance, isolation from predators, and water needed
by the species in the region is evidently a more important factor in
determining the amount of biodiversity that the environment will
support than is the size of the area. Indeed, many hotspots can be
considered to include multiple ecosystems within their umbrella, with
those ecosystems interrelated to varying degrees.
At some point, habitat destruction must inevitably lead to
significant extinction rates. The fact that some ecosystems, such as
forests, have not demonstrated the extinction rate predicted by
species-area curve analysis certainly does not mean that the same will
hold true regardless of the extent of habitat loss. Even the most
resilient ecosystem is not infinitely adaptable. And it would be an
enormous and foolish gamble to bet that the apparently considerable
self-healing and adaptive properties of some ecosystems (1) have
essentially no limits; (2) apply across the board to all species, both
known and unknown, in all taxonomic groups; and (3) apply to
ecosystems significantly different from those studied. If we guess
wrong, the results could be catastrophic on multiple levels.
46. Mann, supra note 44, at 737-38.
47. Id. at 738.
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Within the legitimate scientific community, there are multiple
methods used to estimate the current extinction rate, and tremendous
differences as to the results obtained. Depending on the assumptions,
the benchmarks, the taxa focused on, and the data chosen, experts
have posited anywhere from 0.6 to 30% global species loss per
decade.48
The resolution of this controversy over the magnitude of the
extinction risk is properly the domain of the scientists. However, the
issue is of great legal consequence as well, because any statute that
purports to intervene in the extinction process, without the benefit of
a clear understanding of what extinction is, how it occurs, and how
large the problem is, will inevitably be flying blind. We shall soon see
why the ESA has fallen victim to this pitfall. But it need not be so.
Even at the low end of the credible estimates, there is a significant
current extinction problem, and it may well qualify as a crisis.
The main points to be derived from the foregoing discussion are
these: (1) there is serious debate as to what actually constitutes a
species; (2) extinctions have been a part of the cycle of life since the
first species evolved; (3) there have been at least five mass extinction
episodes on earth, relatively brief periods during which an unusually
large number of species went out of existence; (4) there is significant
scientific support for the proposition that we are currently in the
midst of, or on the precipice of, another mass extinction equal to or
greater than those of the past; (5) there is also uncertainty as to the
validity of the current mass extinction projections, amounting to
orders of magnitude differences in the estimates; (6) most scientific
authorities agree that it is at least probable that, whatever the margin
of error in the extinction estimates, the actual number of species
becoming extinct is large enough to be a matter of concern to us; and
(7) there is considerable evidence that large numbers of species, both
known and unknown to us, exist only in the most poorly explored
regions of the world, including great concentrations in the hotspots.49
C. Why Should We Care About Species We Have Never Identified?
In a world dominated by humans, in which the needs of humans
are, not surprisingly, seen as preeminent by most members of that
48. Stork, supra note 15, at 24. Most of the estimates cited range from 1 to 10% global
loss per decade.
49. Thomas Lovejoy, Species Leave the Ark One by One, in THE PRESERVATION OF
SPECIES: THE VALUE OF BIOLOGICAL DIVERSITY 13, at 14-15 (Bryan Norton ed., 1986);
Mann, supra note 44, at 737.
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species, it is important to examine the question of why we should be
concerned with the extinction of other life forms.50 The ESA
certainly has been controversial, in part because of the perceived
conflict it generates between people and other living things.51 If the
ESA or other pieces of legislation are to be given a chance of making
a difference, people will need to understand the benefits they can
expect to derive from the bargain. The reasons for humans to
attempt to prevent the extinction of other creatures can be bundled
into four main groups: (1) present practical value; (2) potential future
practical value; (3) intangible value; and (4) moral duty. I will
summarize each of these briefly.
First, many species of plants and animals currently provide
Homo sapiens with a variety of tangible, practical benefits of real
value to people.52 A host of domesticated animals and crop plants are
obvious examples, directly supplying nutrients for the human diet.
People can derive this nutrition directly, by consuming all or part of
the plant or animal itself, or indirectly, by eating substances produced
by the plant or animal, such as eggs, milk, honey, fruit, grains,
vegetables, and foods made therefrom. In addition to food, plants
and animals are the producers of essentials such as cotton, wool, silk,
leather, wood, paper, dyes, and their ancillary commodities.
However, only twenty species provide ninety percent of the global
food supply today, and three species (corn, wheat, and rice)
contribute more than half of the total. Countless other species,
currently known or unknown, could perhaps "be bred or provide
genes to increase production in deserts, saline flats and other
marginal habitats" to feed the world's expanding population in the
future.53
Plants are the source of many medicinal drugs, and about half of
all prescription drugs in the United States come from wild organisms,
50. See Oliver A. Houck, Why Do We Protect Endangered Species, and What Does
That Say About Whether Restrictions on Private Property to Protect Them Constitute
"Takings"?, 80 IOWA L. REV. 297 (1995).
51. In the political struggle of an election year, President George H. W. Bush vowed
not to sign an extension of the ESA unless it were changed to give more weight to the
economic costs of protecting wildlife because, as he put it, "people and their jobs need
protection too." The President described the Northern Spotted Owl as "that little furry,
feathery guy," and said that "it is time to make people more important than owls." Ruth
Marcus, Endangered Species Act Must Change, Bush Says, WASHINGTON POST, Sept. 15,
1992, at A8.
52 See John B. Loomis & Douglas S. White, Economic Benefits of Rare and
Endangered Species: Summary and Meta-Analysis, 18 ECOLOGICAL ECON. 197, 199
(1996).
53. Wilson, supra note 26, at 31.
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of a total value estimated to exceed $14 billion per year.54 Our
antibiotics, anti-cancer agents, pain killers, and blood thinners have
been derived thus far from only a few hundred species, leaving the
biochemistry and genetic components of millions of other species
unexplored and untapped as a potentially colossal reservoir of new
medicines and healing agents. Why? According to Edward 0.
Wilson,
The reason is to be found in the principles of evolutionary biology.
Caught in an endless arms race, these species have devised myriad
ways to combat microbes and cancer-causing runaway cells. We
have scarcely begun to consult them for the experience stored in
their genes.
55
The role of animals in medical and other scientific research has
been of inestimable worth, and largely the contribution of otherwise
insignificant or despised creatures such as the common mouse, rat,
and fruit fly.56 Less obvious but still practical benefits come from
creatures that facilitate the production of other plants or animals
which in turn are consumed or otherwise used. This includes a vast
array of insects, which pollinate many flowering plants, including
fruit-bearing varieties, and which are the primary food source for
many birds; it also includes annelids (earthworms) and other
burrowing organisms which similarly play an unobtrusive yet vital
role in aerating soil, making it suitable for producing plant life.
Ecological benefits conferred by living things are sometimes
overlooked by laypersons, but are of paramount importance.57 In
addition to all of the human-centered practical reasons for preserving
species as individual species, there are tangible synergistic benefits
produced by species interactions on an ecosystem level. The concept
of "ecosystem services" is fairly new, but several enormously
54. RICHARD TOBIN, THE EXPENDABLE FUTURE: U.S. POLITICS AND THE
PROTECTION OF BIOLOGICAL DIVERSITY 11-12 (1990). In addition to the medicinal
contributions from wild plants, some snake venoms provide nonaddictive pain killers, and
blowfly (Calliphoridae) larvae secrete a substance that aids the healing of deep wounds.
Id. at 12.
55. Wilson, supra note 26, at 31; Mark J. Plotkin, Nature's Gifts: The Hidden Medicine
Chest, TIME, Apr.-May 2000, at 34.
56. The science of genetics owes much of its modern advancements to the work done
on the fruit fly, Drosophila melanogaster, which in other contexts is considered a
troublesome pest of cash crops. Some of the very features that render creatures such as
the fruit fly, mouse, and rat pests also make them extremely useful as experimental
subjects: quick reproductive cycle, large numbers of offspring, ubiquity, and general
adaptability to varying ambient conditions.
57. TOBIN, supra note 54, at 11-14; Jared des Rosiers, Note, The Exemption Process
under the Endangered Species Act: How the "God Squad" Works and Why, 66 NOTRE
DAME L. REV. 825, 827-34 (1991).
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significant examples have been identified.58  These include the
decomposition and detoxification of organic matter and other wastes,
which is mostly performed by the smallest, least charismatic
organisms in any ecosystem.5 9 Without the microorganisms and
insects that effectuate the decomposition process for organic material,
the world would quickly be buried in its own waste. Other examples
are generation and renewal of soil, mitigation of floods, purification
of air and water, and partial stabilization of climate.60  Some
commentators place an extremely high value on these and other
ecosystem services.
6'
Among the most fundamental of ecosystem services is the
photosynthetic process of most plants, which not only fixes, or
converts, solar energy into usable nutrients, but also converts carbon
dioxide into oxygen, literally the life-breath of our species. And the
exquisitely intricate natural system of checks and balances by which
various species keep one another's populations-including those of
pest and disease-causing organisms-within manageable limits is far
more effective and safe than any pesticide program.62
Most previously-identified species that provide obvious, practical
benefits to humans are not in danger of extinction. In fact, many are
actively safeguarded, raised, cultivated, and otherwise managed to
maximize their productivity. There have been some cases of over-
harvesting of such species, but for the most part this type of species is
safe, due to our own self-interest. Of course, this presupposes that
humans have (1) discovered the species and (2) learned of the
benefits the species has to offer. In the case of the myriad
unidentified species inhabiting the world's hotspots, neither of these
presuppositions obtains.
The species that are less ostentatious about their value to people,
moreover, may be even less fortunate. In some cases, for example, it
is not even known which species of insects pollinate which useful
58. Barton H. Thompson, Jr., People or Prairie Chickens: The Uncertain Search for
Optimal Biodiversity, 51 STAN. L. REV. 1127, 1136-37 (1999).
59. Gretchen C. Daily, Introduction: What Are Ecosystem Services, in NATURE'S
SERVICES: SOCIETAL DEPENDENCE ON NATURAL ECOSYSTEMS, at 1-4 (Gretchen C.
Daily ed., 1997).
60. Id.
61. See Robert Costanza, et al., The Value of the World's Ecosystem Services and
Natural Capital, 387 NATURE 253, 259 (1997) (estimating the total global value of
ecosystem services at $33 trillion). However, this phenomenally high estimate has been
criticized on multiple levels. See David Pearce, Auditing the Earth, 40 ENV'T 23, 25-28
(1998).
62. NILES ELDREDGE, THE MINER'S CANARY: UNRAVELING THE MYSTERIES OF
EXTINCTION 220 (1991).
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plants, or which species are depended on by birds, fish, and other
creatures for their sustenance, so humans may destroy or allow the
destruction of these insects without realizing the consequences.
A second basic reason for humans to preserve species is that they
may have future practical value to people. New uses are continually
being discovered for living things, often transforming apparently
inconsequential species into valuable assets.63  By definition, of
course, it is impossible to know which or how many species fall into
this category at any point in time. But it should be evident that
modem technology and research methods are powerful tools for
unleashing the power of helpful genies from the most unassuming,
unlikely magic lamps. Given some of the important benefits now
being derived from uncharismatic and previously unimportant
species, it would be wise to preserve as many as possible to provide
future investigators with the raw material for their experiments.
64
Each living species can be viewed as the end product of countless
years of research and development, the culmination of eons of
experimentation in nature's laboratory. As Edward 0. Wilson has
stated, "each species of higher organism is richer in information than
a Caravaggio painting, Bach fugue, or any other great work of art."65
Each species represents a successful set of strategies for meeting some
of life's challenges and threats. Much can be learned from the
collective experience of these myriad generations in assisting people
with their own problems. And with the advent of genetic
engineering, wherein it is increasingly possible to transfer genetic
material from one taxonomic group to another (even across the
kingdom barrier) to confer previously lacking biological traits, each
63. Lovejoy, supra note 49, at 16-18. The Penicillium mold is a classic example.
Useless or an annoyance for thousands of years, this inconspicuous, humble mold was then
found to ward off competitive fungi, which made it useful in producing and preserving
Roquefort cheese. This use was then the foundation for the profound antibiotic medical
advancements that have in large part catapulted the human race out of the era of early
death. Similarly, aspirin, or salicylic acid, consists of an organic molecule originally
derived from a willow, Salix. Id. See also William P. Barrett, Delaying Tactics, FORBES,
Mar. 1998, at 68 (stating that the Pacific yew plant, which was once burned as a pest in the
Northwest old growth forests, was discovered to be the source of the anti-cancer drug
Taxol and now brings the Bristol-Meyers Squibb Company $1.3 billion per year).
64. Lovejoy, supra note 49, at 17. For example, the pharmaceutical industry often uses
ideas drawn from naturally occurring substances to guide their research in the
development and synthesis of new medical drugs. Even where the mass-produced
medicines ultimately are synthetic replicas of the natural chemicals, the original impetus
for the concept comes from living species.
65. Edward 0. Wilson, The Biological Diversity Crisis, 35 BIOSCIENCE 700, 701
(1985).
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species is potentially a significant genetic, resource. This genetic
wealth, in millions of different forms, could be as vital in tomorrow's
society as wood and paper in today's.
66
It is possible, and even probable, that some currently
"insignificant" species could take on a crucial role in the ecosystems
of the future.67 Wild relatives of current crop species can be an
invaluable source of genetic diversity in the event the monoculture
cultivated plants fall prey to disease or other environmental
conditions.68 And if environmental conditions change, through global
warming, increased pollution, or other habitat alterations, some other
species may possess traits that will prove preadapted to these new
circumstances. Some species that dccupy key positions in today's
ecosystems may be unable to adapt, and unless other species are
available to fill their niche, the ecosystems may suffer catastrophic
degradation. The redundancy provided for by millions of years of
natural selection cannot be fully understood and appreciated unless
and until it is needed.69 It is not necessarily the large, obvious life
forms that play these pivotal roles; in fact, the "lower" levels of the
food web are the foundation upon which all other components of
each ecosystem depend.70
66. Even a common mouse could provide "enough genetic information to fill every
edition of the Encyclopedia Britannica published since 1768! This means that each time
humans hasten an extinction, they forfeit information of inestimable value." TOBIN, supra
note 54, at 10.
67. Holly D. Doremus, Patching the Ark- Improving Legal Protection of Biological
Diversity, 18 ECOLOGY L.Q. 265,271 (1991).
68. Monocultures (masses of genetically identical organisms) are developed for their
desirable traits such as size, appearance, and taste of their useful parts, e.g., corn. But
their genetic sameness renders them vulnerable to disastrous crashes if a disease or other
stressor locks onto a weakness. The corn blight of the southern United States in 1970 is a
classic example. A new strain of the blight fungus destroyed nearly 20% of the nation's
corn crop as it raced through the monoculture crops.
69. "To keep every cog and wheel is the first precaution of intelligent tinkering."
ALDO LEOPOLD, The Round River, in A SAND COUNTY ALMANAC 175, 177 (enlarged
ed. 1966).
70. Such uncharismatic species as phytoplankton (in the marine context) and insect
larvae (in the terrestrial context) occupy an indispensable niche in their respective
ecosystems. By serving as the primary, and perhaps exclusive, food source for the array of
species above them in the food web, they constitute the underpinnings of their ecosystems.
If the highest levels of the food web (the dominant predators) are removed, it is commonly
understood that overpopulation of their prey species will likely result. But as damaging as
this can be, its danger is exceeded by that caused by removal of the lowest levels of the
food web, because when the nutritional base is destroyed, the entire biostructure




The biosphere that is the planet earth may be conceptualized as
an exceedingly complex "computer program" with millions of parts,
each of which is evolving. It would be foolish indeed to destroy, or to
allow the destruction of, the program's codes, because we do not and
cannot know their importance, whether at present or in some
unforeseeably altered world of the future. Extinction shuts doors and
deprives us forever of the option to discover value in that which we
previously found valueless.71
A corollary of this principle is that some species may be valuable
precisely because they are endangered or threatened. A particularly
vulnerable species within a given habitat may someday provide an
early warning signal that there are problems that may eventually
affect far more species. This has been termed the "canary in the
mine" syndrome.72 For such species, their strength is in their
weakness.
A third main reason to preserve species is their intangible value.
Although less practical, and less susceptible to being reduced to
monetary worth, there is real wealth in living things. Many people
find great beauty in nature, and nowhere else is the maxim more true
that beauty is in the eye of the beholder.73 Depending on one's
individual preferences, species as diverse as a house cat, a fern, a
goldfish, a beetle, and a paramecium can be works of art, supplying
emotional sustenance. Entire industries are tailored for the loyal
human aficionados of these living art forms.74
Certain species also serve symbolic functions for nations, states,
schools, sports teams, and other organizations. In this capacity, they
tend to inspire and motivate the members of the human
organizations, as the symbol of their majesty, courage, power, or
speed. From the grandeur of our national bird, the American Bald
Eagle, to the questionable, yet strangely appropriate imagery of the
bear cub as symbol of the Chicago National League professional
71. FRANCES CAIRNCROSS, COSTING THE EARTH: THE CHALLENGE FOR
GOVERNMENTS, THE OPPORTUNITIES FOR BUSINESS 132 (1991).
72. John Copeland Nagle, Playing Noah, 82 MINN. L. REv. 1171, 1210-15 (1998);
Zygmunt J.B. Plater, The Embattled Social Utilities of the Endangered Species Act - A
Noah Presumption and Caution Against Putting Gasmasks on the Canaries in the
Coalmine, 27 ENVTL. L. 845,875 (1997).
73. See generally THE BIOPHILIA HYPOTHESIS (Stephen R. Kellert & Edward 0.
Wilson eds., 1993). Wilson suggests that, through millions of years of co-evolution, a
formidable bond has formed between people and other life forms, and that bond is
manifested in many ways.
74. Doremus, supra note 67, at 271-73.
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baseball team,75 species represent a spectrum of attributes to which
humans aspire.
Other life forms also have intangible value as educational tools
and entertainment sources.76 The persistent popularity of zoos,
circuses, and televised nature programs is evidence of the deep-seated
fascination other species hold for their human admirers. Indeed,
other species can be viewed as a living history, available for study by
people, and a source of inspiration. Similar to the satisfaction many
persons derive from the study of their own genealogy, tracing the
roots of their lineage, an appreciation for humanity's place in the
family tree of all earth's life forms can be very fulfilling.
Finally, fourth, and least pragmatic,77 is the moral duty not to
exterminate our fellow passengers on this planet. 8 With its origins at
least as ancient as the biblical injunction to "replenish" the earth as its
caretakers,79 this moral duty has strong precedential support.
Although most people accept the propriety of human use of other
species for food, clothing, and other purposes, they likely would draw
the line at exploiting these species into extinction.
The moral duty may be seen as an obligation to refrain from
"murdering" another species, because that species has in some sense
a right to exist. Additionally, people may want to preserve other
species as a living legacy for their children and grandchildren, feeling
it is wrong to deprive their posterity of a heritage their own ancestors
had passed down for their enjoyment.
I will now examine the current structure of the ESA, because at
present it is the only United States statute that even purports to
75. The choice of an immature animal, with its inherent weakness, clumsiness, and
vulnerability to stronger adversaries was perhaps prophetic for the Chicago Cubs. In a
demonstration of futility unrivaled in professional sports, the Cubs have failed to win the
World Series since 1908, when the famed Tinker-to-Evers-to-Chance double play
combination overcame the burden of the team's mascot to win the world championship.
76. The ESA itself, in its introductory subsection on "Congressional findings,"
includes these among its list of contributions from other living things. The Act states that
other species "are of esthetic, ecological, educational, historical, recreational, and
scientific value to the Nation and its people." 16 U.S.C. § 1531(a)(3) (Supp. V 1999-2000).
77. Perhaps in recognition of the reality that ethical reasons may not be persuasive for
many decisionmakers, Norman Myers spent only three pages outlining the ethical
arguments for saving species while devoting more than twenty pages to the more practical
reasons for protecting them. MYERS, supra note 23, at 46-48, 57-81.
78. Doremus, supra note 67, at 273-75; ALDO LEOPOLD, A SAND COUNTY
ALMANAC 262 (enlarged ed. 1966); DAVID EHRENFELD, THE ARROGANCE OF
HUMANISM 207-10 (1978); Bryan Norton, Commodity, Amenity, and Morality: The Limits
of Quantification in Valuing Biodiversity, in BIODIVERSITY 200, 200-01 (E.O. Wilson ed.,
1988) at 200-01; Parenteau, supra note 6, at 243-46.
79. Genesis 1:26,28 (King James).
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address the extinction problem. I will summarize the key features of
the ESA, in preparation for the following critique and
recommendations for a new alternative more appropriate for the
preservation of global biodiversity.
H. The Endangered Species Act
The ESA was never intended to solve all the world's biodiversity
problems, and it does not purport to be such a panacea. Its purpose is
and has always been to save individual imperiled species, mostly
within the United States, and not to be the answer to every
biodiversity crisis on the planet. It is not an international treaty, and
in several important respects it cannot apply to actions outside the
United States, nor should it be expected to. Nevertheless, it is
worthwhile to consider it here in some detail, because it embodies a
particular approach to a portion of the biodiversity problem, one also
reflected in some international treaties and in the domestic legislation
of other nations. Because of this, the structure and history of the
ESA offer some valuable lessons to those who would preserve the
hotspots. We can learn from the flaws in the ESA's approach, and
use that knowledge to propose an effective legal response to the
global hotspots crisis.
A. The Listing Process
The heart of the ESA in its current form80 is the Section 4
"listing" process8l by which species are officially determined to be
"endangered" or "threatened." Absent such listing, the ESA does
not apply and its protections are not usually available,82 although
since November 1994 there has been provision made for voluntary
80. Critiquing the ESA has been a rather popular pastime among legal commentators.
Among the more notable broad-based critiques are: James C. Kilbourne, The Endangered
Species Act under the Microscope: a Closeup Look from a Litigator's Perspective, 21
ENVTL. L. 499 (1991); Oliver A. Houck, The Endangered Species Act and its
Implementation by the U.S. Departments of Interior and Commerce, 64 U. COLO. L. REV.
277 (1993); Edwin M. Smith, The Endangered Species Act and Biological Conservation, 57
S. CAL. L. REv. 361 (1984); Jacqueline Lesley Brown, Preserving Species: The
Endangered Species Act Versus Ecosystem Management Regime, Ecological and Political
Considerations, and Recommendations for Reform, 12 J. ENVTL. L. & LITIG. 151 (1997);
Doremus, supra note 67; and Nagle, supra note 72.
81. 16 U.S.C. § 1533 (Supp. V 1999-2000).
82. There is a minor exception, wherein a species may be treated as endangered or
threatened, without using the listing process, if it so closely resembles an endangered or
threatened species that such species would be furthered imperiled by the enforcement
problems that would result from the difficulty in distinguishing between the listed and
unlisted species. 16 U.S.C. § 1533(e).
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pre-listing agreements (often called Candidate Conservation
Agreements or CCAs).83
Responsibility for listing under the ESA is apportioned on the
basis of habitat.84 The Secretary of the Interior is in charge of all
terrestrial species, and the Secretary of Commerce is responsible for
marine species,85 with some areas of overlap. 86 The Secretary of the
Interior has delegated to the Fish and Wildlife Service (FWS)
authority under the ESA, while the Secretary of Commerce has done
the same with the National Marine Fisheries Service (NMFS). FWS
and NMFS have promulgated joint regulations implementing the
ESA's listing process provisions. 87
An ESA listing designates a species as either "endangered" or
"threatened." An endangered species is "in danger of extinction
throughout all or a significant portion of its range,"88 while a
threatened species is "likely to become an endangered species within
the foreseeable future throughout all or a significant portion of its
range."
89
In many instances, the ESA treats endangered and threatened
species alike, but there are some differences. Most notably, the ESA
on its face prohibits all "takings" of species listed as endangered, 90 but
restrictions on takings of threatened species are far more flexible,91
and are subject to such regulations as the Secretary "deems
necessary," on a case by case basis.92
83. CCAs apply to species that are or may be eligible for listing, but have not been
listed under a final agency decision. U.S. FISH AND WILDLIFE SERVICE, ENDANGERED
SPECIES PROGRAM: CANDIDATE SPECIES GUIDANCE (Draft 1994).
84. 16 U.S.C. § 1533(a)(2).
85. Id. The Act confers on the Secretary of Commerce responsibility for "any species
over which program responsibilities have been vested in [him or her] pursuant to
Reorganization Plan Numbered 4 of 1970," which can be found at 35 Fed. Reg. 15, 627
(Oct. 6, 1970); 84 Stat. 2090 (1970), reprinted in 1970 U.S. CODE CONG. & ADMIN. NEWS
6325.
86. The two share jurisdiction over sea turtles, for example. 50 C.F.R. § 17.2(b)
(2000).
87. 50 C.F.R. § 424 (2000).
88. 16 U.S.C. § 1532(6) (1994).
89. 16 U.S.C. § 1532(20).
90. 16 U.S.C. § 1538(a)(1)(G) (Supp. V 1999-2000). The only exceptions are where
some takings would actually increase a species' chances for survival, 16 U.S.C. §
1539(a)(1) (Supp. V 1999-2000), and takings incidental to an otherwise lawful activity
subject to a permit and habitat conservation plan, 16 U.S.C. § 1539(a)(2)(B).
91. 16 U.S.C. § 1538(a)(1)(G). In contrast to the statutory prohibitions in this section
(Section 9 of the ESA) on takings of endangered species, this provision merely refers to
regulations to be promulgated with regard to takings of threatened species.
92. 16 U.S.C. § 1533(d) (Supp. V 1999-2000). These regulations have included
"species management," defined in some instances to allow hunting and fishing of
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The ESA defines "species" for purposes of the Act as including
"any subspecies of fish or wildlife 93 or plants94, and any distinct
population segment of any species of vertebrate fish or wildlife which
interbreeds when mature. s95 On its face, the ESA appears to
consider all species as created equal in qualifying for its protection.
The only stated exception is any member of "the Class Insecta
determined by the Secretary to constitute a pest whose protection...
would present an overwhelming and overriding risk to man.
'96
In order to list a "species" as endangered or threatened, the
Secretary with jurisdiction over the species (either Interior or
Commerce) must find any one of the following factors to be present:
(A) present or threatened destruction, modification, or curtailment
of its habitat or range;
(B) overutilization for commercial, recreational, scientific, or
educational purposes;
(C) disease or predation;
(D) inadequacy of existing regulatory mechanisms; or
(E) other natural or manmade factors affecting its continued
existence.97
The ESA mandates that these listing decisions be based "solely"
on the best available scientific and commercial data regarding a
species' extinction risk, without reference to possible economic
impacts or other non-biological factors.98
threatened species. Houck, supra note 80, at 290-91. However, with very few exceptions,
FWS has opted to apply the takings prohibition to threatened species. In part this is the
result of judicial decisions severely restricting FWS's authority to allow takings of
threatened species unless necessary for the species' conservation. See, e.g., Sierra Club v.
Clark, 577 F. Supp. 783 (D. Minn. 1984), affd in part, rev'd in part on other grounds, 755
F.2d 608 (8th Cir. 1985).
93. "Fish or wildlife" means any member of the animal kingdom "including without
limitation any mammal, fish, bird... amphibian, reptile, mollusk, crustacean, arthropod,
or other invertebrate." The term also includes "any part, product, egg, or offspring
thereof, or the dead body or parts thereof." 16 U.S.C. § 1532(8). Examples of arthropods
are insects, spiders, ticks, and mites.
94. "Plant" is defined as "any member of the plant kingdom, including seeds, roots,
and other parts thereof." 16 U.S.C. § 1532(14).
95. 16 U.S.C. § 1532(16).
96. 16 U.S.C. § 1532(6). Insects that have not been designated as pests are eligible for
listing as endangered or threatened species.
97. 16 U.S.C. § 1533(a)(1)(A)-(E). The applicable regulation makes clear that any
one or a combination of these five factors suffices to warrant listing as endangered or
threatened. 50 C.F.R. § 424.11(c) (2000).
98. 50 C.F.R. § 424.11(c). The use of the term "commercial" does not refer to
economic impacts, but rather to trade data that shed light on the prevalence of any given
species. The option to include economic considerations was explicitly rejected by
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The process of listing species has been one of the principal
bottlenecks in the ESA. The Secretary of the Interior lists species
within his or her area of purview directly by regulation,99 while the
Secretary of Commerce makes listing decisions for species under his
or her care, but then must inform the Secretary of the Interior, who
performs the ministerial act of adding the species to the list.100 The
same process is followed when a species is to be removed from the
endangered or threatened list (delisted), or "downgraded" from
endangered to threatened, although the Secretary of Commerce
needs the concurrence of the Secretary of the Interior in such a
case.101
Listing decisions (including listing, delisting, and reclassifications,
i.e., upgrading or downgrading in status) may be initiated by the
Secretary with authority, sua sponte10 2 Any interested person may
also petition the Secretary to take such actions.10 3 Although the ESA
was amended in 1982 to impose strict deadlines for Secretarial action
on "interested person" petitions for listing decisions, t°4 delays
continued to be a problem.
As of December 31, 2000, 1244 domestic and 558 foreign species
had been listed under the ESA, for an overall total of 1802 species.
Of those 1244 United States species, 971 were listed as endangered,
and 273 as threatened. Worldwide, mammals accounted for 340 listed
species, birds 274, reptiles 115, fish 125, and clams 71; no other
Congress. H.R. REP. No. 97-567, at 20 (1982), reprinted in 1982 U.S. CODE CONG. &
ADMIN. NEws 2807, 2820. Holly D. Doremus, Listing Decisions under the Endangered
Species Act: Why Better Science Isn't Always Better Policy, 75 WASH. U. L. Q. 1029
(1997). See also Northern Spotted Owl v. Hodel, 716 F. Supp. 479, 480 (W.D. Wash.
1988).
99. 16 U.S.C. § 1533(a)(1).
100. 16 U.S.C. § 1533(a)(2)(A). The same procedure is followed when a species is to be
"upgraded" from threatened to endangered status. The list of endangered and threatened
species is found in 50 C.F.R. pt. 17 (2000).
101. 16 U.S.C. § 1533(a)(2)(B).
102. 16 U.S.C. §§ 1533(a)(1), 1533(b)(1).
103. 16 U.S.C. § 1533(b)(3)(A); 50 C.F.R. § 424.14 (2000).
104. 16 U.S.C. § 1533(b)(3)(A). According to this provision, the Secretary must "to the
maximum extent practicable" make a finding within 90 days after receiving a petition,
which finding will determine whether the petition presents "substantial scientific or
commercial information" that the petitioned action may be warranted. If this finding is
positive, he or she must evaluate the status of the species (a "status review" involving the
five factors from 16 U.S.C. § 1533(a)(1) discussed previously). Irrespective of the timing
of the substantial information finding, the Secretary has twelve months after receiving the
petition to decide whether the proposed action is warranted, not warranted, or is
warranted but precluded due to work on pending listing proposals for other species. 16
U.S.C. § 1533(b)(3)(B)(i)-(iii).
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"animal" group had as many as 50 species listed. A total of 739 plants
were on the endangered or threatened lists, worldwide.10 5 The
number of species added to the lists in any given year has fluctuated,
reaching a high of 152 in 1976. What follows is the total number of
species in all taxonomic groups newly listed as either threatened or












For many years, the listing process has been plagued with various
roadblocks, resulting in a bureaucratic and species conservation
nightmare.107 It was as if there were a waiting room for the intensive
care unit, complete with the lengthy delays commonly associated with
routine medical care, and some patients were dying while leafing
through old issues of National Geographic.
The delays are understandable, given the procedural
requirements under the ESA, including provisions for notice-and-
comment rulemaking in the listing process. 08 The fact that the ESA
105. U.S. FISH AND WILDLIFE SERVICE, DEPARTMENT OF THE INTERIOR, Box
SCORE OF U.S. LIST OF ENDANGERED AND THREATENED SPECIES AND RECOVERY
PLANS (Dec. 31, 2000), available at http://ecos.fws.gov/tess/html/boxscore-dec-
2000-print.html (last visited Apr. 23, 2001) (hereinafter Box SCORE). This
overrepresentation of mammals and birds is evidence of the anthropocentric bias of the
humans who make the listing decisions. Worldwide, only 21 crustacean species, 27
amphibians, 46 insects, and 12 arachnids (spiders and their cousins) have been listed. Id.
106. This information can be derived using the search form available on-line at
http:/lecos.fws.gov/servletlTESSSpeciesReport/form.
107. When Congress amended the ESA in 1988 to require monitoring and emergency
relief for appropriate candidate species, it was in recognition of the FWS backlog of some
950 Category 1 candidate species (i.e., warranted and simply awaiting listing) at that time.
Reportedly, many of these species had been languishing on the waiting list for years, with
some becoming extinct. S. REP. No. 100-240, at 7-8 (1987), reprinted in U.S. CODE CONG.
& ADMIN. NEWS 2700,2706-07.
108. When the Secretary decides a petitioned listing action is warranted, the ESA
requires him or her promptly to publish a notice in the Federal Register, including the
complete text of the proposed regulation implementing the action, and notify affected
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attempts to protect endangered and threatened species anywhere in
the world, and not just domestic species,10 9 is a further burden on
already-overburdened and underfunded agency staffs. Congress
made an attempt to ensure some system of priorities in working
through the inevitable backlog by mandating establishment of a
ranking system in 1979.110 Under the guidelines developed by FWS"'
and NMFS," 2 species are evaluated as to the magnitude of the threat
to their existence, the immediacy of the threat, and whether the
species represents a highly distinctive or isolated gene pool that
contributes to the maintenance of biological diversity."
3
Thus, although the ESA purports to treat all species (except
designated insect pests) as equals, there can be a triage system in
which certain species become "more equal than others," based on
their perceived uniqueness and frailty. Evidently, an unusual species
such as the duck-billed platypus, which has few analogs in the family
of species, would be awarded a higher priority than a similarly scarce
species of wolf, which has a great variety of closely-related species
extant. The intent seems to be to preserve as broad a collection of
evolutionary adaptations as possible with the limited available
resources. However, it is debatable whether FWS and NMFS have
actually put into practice a priority system, despite Congressional
intent and regulatory guidance to that effect.1
14
Candidate Conservation Agreements have been touted as an
alternative to listing, in light of the delays in the listing process. The
idea is to encourage voluntary conservation measures in advance of,
or perhaps in lieu of, the actual listing of a species so as to benefit the
states, localities, or foreign nations, as well as scientific organizations. 16 U.S.C. §
1533(b)(3)(B)(ii). This notice is to be followed by a minimum of 60 days for public
comment, which may be extended or reopened upon finding of good cause. 50 C.F.R. §
424.16(c)(2). And if requested within 45 days of publication of a proposed rule, there
must be at least one public hearing. 16 U.S.C. § 1533(b)(5)(E); 50 C.F.R. § 424.17.
Otherwise, the informal rulemaking procedures of the Administrative Procedure Act (5
U.S.C. § 553) will apply. 16 U.S.C. § 1533(b)(4).
109. Foreign species have been eligible for listing since before the ESA was passed. Its
predecessor legislation, the Endangered Species Preservation Act of 1966, was amended
by the Endangered Species Conservation Act of 1969 to authorize protection of foreign
species. Pub. L. No. 91-135, section 3(a), 83 Stat. 275 (1969).
110. Act of Dec. 28, 1979, Pub. L. No. 96-159, § 3(6), 93 Stat. 1225, 1225-26, codified at
16 U.S.C. § 1533(h)(3).
111. 48 Fed. Reg. 43,098 (Sept. 21,1983).
112. 55 Fed. Reg. 24,296 (June 15,1990).
113. 48 Fed. Reg. 43,098, 43,103 (Sept. 21, 1983); 55 Fed. Reg. 24,296, 24,297 (June 15,
1990).
114. Doremus, supra note 67, at 311-12.
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imperiled species before it is too late to save it.115 However, CCAs
have not fared well in the courts, mostly because they lack substance
and seem to constitute an abdication of responsibility by FWS.1 6
One other instance in which the ESA attempts to provide an
antidote to the usual bureaucratic delays and inefficiencies in the
listing process is the emergency listing option.117 In cases of a
perceived emergency posing "significant risk to the well-being of any
species of fish or wildlife or plants," the Secretary is authorized to
adopt an emergency temporary regulation listing the candidate
species which takes effect immediately upon publication. In
publishing the regulation, the Secretary is directed to explain in detail
why the listing is required and, for domestic species, provide actual
notice to the applicable state authorities within the species' range.118
These emergency listings are to remain in effect only for 240 days
unless, during that period, the normal rulemaking procedures are
followed.
Emergency listings have been used sparingly." 9 For this reason,
and because they merely postpone rather than obviate the need for
the usual array of procedural steps, they have not been much of an
answer to the ESA's problems with delay and administrative tangle.
B. Critical Habitat
At least as troublesome as the listing of species as endangered or
threatened has been the closely-related process of "critical habitat"
designation. 20 Section 3(5)(A) of the ESA defines critical habitat as
(i) the specific areas within the geographical area occupied by the
species, at the time it is listed.., on which are found those physical
or biological features (I) essential to the conservation of the species
and (II) which may require special management considerations or
protection; and (ii) specific areas outside [such area], upon a
115. The official FWS position has evolved. Initially, CCAs were not to be used in lieu
of listing, but since 1997 FWS policy is that "the ultimate goal of Candidate Conservation
Agreements is to... nullify the need to list [species] as endangered or threatened." Safe
Harbor Agreements and Candidate Conservation Agreements, 62 Fed. Reg. 32, 189
(1997) (to be codified at 50 C.F.R. pts. 13 & 17).
116. See, e.g., Oregon Natural Resources Council v. Daley, 6 F. Supp. 2d 1139, 1151 (D.
Or. 1998); Save Our Springs Legal Defense Fund v. Babbitt, Civ. No. 96-168-CA (W.D.
Tex., Mar. 25,1997).
117. 16 U.S.C. § 1533(b)(7) (Supp. V 1999-2000).
118. Id.; 50 C.F.R. § 424.20 (2000).
119. City of Las Vegas v. Lujan, 891 F.2d 927 (D.C. Cir. 1987); Kilbourne, supra note
80, at 520.
120. Katherine Simmons Yagerman, Protecting Critical Habitat under the Federal
Endangered Species Act, 20 ENVTL. L. 811 (1990).
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determination by the Secretary that such areas are essential for the
conservation of the species.
121
The Act mandates that, "to the maximum extent prudent and
determinable," critical habitat be designated concurrently with the
listing of any species as endangered or threatened. 22  Such
coordination between listing and designation of critical habitat was
required in recognition of the need to protect the ecosystems in which
species are embedded, if the species are to be saved.12
3
The regulations flesh out the ESA definition by way of examples
of "physical or biological features" that can render a habitat critical
for the survival of a listed species. The regulations mention areas
important for population growth, food and water supplies, shelter
from the elements, sites for mating, areas for rearing young, and
habitats representative of the historic range of the species.
124
In addition to the limitations inherent in the definition of critical
habitat, there are other restraints on the Secretary's discretion in
designating habitat. First, although the ESA allows for listing foreign
species as endangered or threatened, there is a regulatory prohibition
against designating critical habitat in foreign countries or in any other
areas outside the United States.125 This places many of the most
significant hotspots of the world beyond the protection of the ESA
for all practical purposes. It does little good to list African lions if
there is no mechanism to safeguard their home. 26 And without the
capability of protecting the global hotspots, the ESA cannot in any
meaningful way halt the loss of hosts of unknown species
concentrated in these environments.
Second, and again in contrast with the provisions governing the
listing of species, consideration of economic and "other relevant"
impacts is explicitly made part of the process of designating critical
habitat.1 27 Here, however, habitat must be designated as critical if the
121. 16 U.S.C. § 1532(5)(A) (1994).
122. 16 U.S.C. § 1533(a)(3)(A). These designations may be revised periodically.
123. 16 U.S.C. § 1531(b) (Supp. V 1999-2000).
124. 50 C.F.R. § 424.12(b) (2000).
125. 50 C.F.R. § 424.12(h).
126. See generally REED F. NOSS, et al., THE SCIENCE OF CONVERSATION PLANNING:
HABITAT CONSERVATION UNDER THE ENDANGERED SPECIES AcT (1997).
127. 16 U.S.C. § 1533(b)(2). The decision to designate critical habitat is to be made on
the basis of the best available scientific data "and after taking into consideration the
economic impact, and any other relevant impact" of such designation. The Secretary may
exclude any area from critical habitat if he or she decides that the benefits of exclusion
outweigh the benefits of making it part of the critical habitat designated. The economic
impacts to be considered must include those required by Executive Order 12,291 (46 Fed.
Reg. 13,193 (Feb. 17, 1981)), the Regulatory Flexibility Act (5 U.S.C. § 601-02), and the
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Secretary determines that failure to do so will result in extinction of
the listed species, irrespective of any economic or other non-
biological factors.128
Third, if the listed species does not actually occupy a particular
area, that area can only be designated as critical habitat if a
designation limited to its current range "would be inadequate to
ensure the conservation of the species."' 29  And finally, any
designation of critical habitat is not to encompass the entire
geographic area which can be occupied by the listed species, "[e]xcept
in those circumstances determined by the Secretary.' 30
In mandating the designation of critical habitat to the "maximum
extent prudent and determinable,"' 31 Congress recognized a potential
problem, which is discussed' in the Joint Endangered Species
Regulations. Designation would not be prudent where it could be
expected to increase the human threat to the species, whether
through direct or indirect human activities, or would otherwise not be
beneficial to the species. 32 For example, designation of critical
habitat for a listed species may, in theory, wave a flag alerting would-
be collectors, poachers, vandals, and other human predators that the
area is a good hunting spot or target, thereby increasing the risk to
the species. Precise identification of critical habitat for well-known
listed species may thus be an aid, indeed a veritable treasure map, to
these people in carrying out their harmful practices. 133  Critical
habitat is considered not "determinable" if there is insufficient
information available to perform the requisite analysis as to whether
designation is "prudent," or if the species' biology is so inadequately
understood as to preclude an informed identification of its territorial
needs. 3
4
As with the listing process, the ESA sets forth a timetable for
critical habitat designation. The general proposition is that a final
rule designating critical habitat should be made concurrently with the
final rule implementing the listing decision, usually at the conclusion
Paperwork Reduction Act (44 U.S.C. § 3501-04). H.R. REP. NO. 97-567, at 19-21 (1982),
reprinted in 1982 U.S. CODE CONG. & ADMIN. NEWS 2807,2819-21.
128. 16 U.S.C. § 1533(b)(2).
129. 50 C.F.R. § 424.12(e) (2000).
130. 16 U.S.C. § 1532(5)(C) (1994).
131. 16 U.S.C. § 1533(a)(3).
132. 50 C.F.R. § 424.12(a)(1) (2000).
133. H.R. REP. No. 95-1625 (1978), reprinted in A LEGISLATIVE HISTORY OF THE
ENDANGERED SPECIES ACr OF 1973, as amended in 1976, 1977, 1978, 1979, and 1980,
740-41 (Comm. Print 1982).
134. 50 C.F.R. § 424.12(a)(2).
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of the one-year period following publication of a proposed listing
rule.135 But the ESA allows listing to proceed to finality prior to the
full development of a final rule designating critical habitat if the
Secretary deems this "essential to the conservation" of the species
involved. 136 A decision on critical habitat may also be deferred for up
to an additional year if the Secretary finds such habitat not presently
determinable. 137 In any case, there must be a final decision as to
whether designation is prudent or determinable within two years
from the date of the proposed listing rule.
38
This does not mean that critical habitat must in fact be
designated-the decision could be that designation would not be
prudent-but the decision must be made. Unfortunately, in reality,
the decision has often not been made,139 or has been made much later
than is called for under the ESA. The result is failure to set aside
critical habitat for large numbers of listed species.140 As of December
31, 2000, only 135 species had critical habitat designated, at a time
when a total of 1244 United States species had been listed as
threatened or endangered.' 4' The number of critical habitats
designated per year from 1990 to present 42 is as follows:
135. 16 U.S.C. § 1533(b)(6)(C).
136. 16 U.S.C. § 1533(b)(6)(C)(i).
137. 16 U.S.C. § 1533(b)(6)(A)(ii)(II), (C)(ii); 50 C.F.R. § 424.12(a). Northern Spotted
Owl v. Lujan, 758 F. Supp. 621, 629 (W.D. Wash. 1991), in which the court held that the
U.S. Fish and Wildlife Service (hereinafter "FWS") had abused its discretion and acted
contrary to law in summarily stating in its final listing decision that critical habitat was not
determinable. The court stated that the statutory presumption was that critical habitat
should be designated contemporaneously with a final listing decision except in rare
circumstances. Id. at 626. The court also held that FWS had failed to justify adequately its
deferral of the critical habitat designation, and imposed on FWS a timetable for
completing its review and publishing proposed and final rules on the matter. Id. at 629-30.
138. 16 U.S.C. § 1533(b)(6)(C)(ii).
139. Heather Weiner, Going Through the Motions: Fish and Wildlife Services Critical
Habitat Moratorium, ENDANGERED SPECIES UPDATE 40 (May/June 1998)
(demonstrating that none of the 178 species listed between 1996 and 1998 had critical
habitat designated).
140. James Salzman, Evolution and Application of Critical Habitat Under the
Endangered Species Act, 14 HARV. ENVTL. L. REV. 311, 332 (1990) (featuring a table
showing that 47% of fish, 39% of reptiles, 33% of amphibians, 29% of crustaceans, 27% of
mammals, 14% of plants, 12% of birds, and 0% snails or clams listed as endangered or
threatened had designated critical habitat as of 1988).
141. Data concerning critical habitat designations are available at http:llecos.fws.govl













The effect of this failure to designate critical habitat is to identify
certain species as needing special help, and then allow the
overwhelming majority of them to remain either homeless or on the
brink of homelessness. The dearth of ESA success stories must be
considered at least in part the predictable consequence of this
fundamental disconnect.
C. Recovery Plans
Along with critical habitat, the development and implementation
of recovery plans is intended to be an important part of species
conservation under the ESA. Again, however, reality is often
different from theory.143
The ESA directs the Secretary to develop and implement
recovery plans for the conservation and survival of listed endangered
and threatened species, unless he or she finds that such a plan will not
promote the conservation of the species in question. 144 The Secretary
is to give priority to those listed species "without regard to taxonomic
classification" that would be most likely to benefit from recovery
plans, especially species imperiled by human construction projects or
other economic activity.
145
Recovery plans contain site-specific management actions and
"objective, measurable criteria" designed to monitor a species'
progress toward delisting, along with an estimated timetable for this
143. See generally Federico Cheever, The Road To Recovery: A New Way of Thinking
About The Endangered Species Act, 23 ECOLOGY L.Q. 1 (1996).
144. 16 U.S.C. § 1533(f)(1) (Supp. V 1999-2000). This provision was added to the ESA
in the 1978 amendments; previously, recovery plans were implicitly authorized, but not
specifically required. H.R. REP. No. 95-1625 (1978); Act of Nov. 10, 1978, Pub. L. No. 95-
632, § 11(5), 92 Stat. 3751, 3766.
145. 16 U.S.C. § 1533(f)(1)(A).
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recovery process. 146 Prepared and carried out by a "recovery team"
of biological experts from all levels of government and sometimes the
private sector, these plans are technical scientific documents that are
intended to include an individualized program for each listed
domestic species.147 Prior to approving a recovery plan, the Secretary
must provide for public notice and an opportunity to comment on the
proposed plan. Any comments received must be taken into account
before the plan is finalized. 148
Unfortunately, the ESA fails to provide standards as to the
criteria that determine whether a recovery plan is legally sufficient.
Further, there is no timetable for adoption or implementation of the
plans, and no provision for public participation.149 Even for recovery
plans that have been implemented, courts have been reluctant to
enforce their terms. 50
Preparation of recovery plans has not kept pace with even the
gradual pace of listing actions, although it surpasses the dismal record
of critical habitat designations. The number of recovery plans











146. 16 U.S.C. § 1533(f)(1)(B)(i)-(iii).
147. FWS does not prepare recovery plans for foreign listed species. U.S. Fish and
Wildlife Service, Department of the Interior, 15 ENDANGERED SPECIES TECHNICAL
BULLETIN, 4-9 (Apr. 1990).
148. 16 U.S.C. § 1533(f)(4)-(5).
149. 16 U.S.C. § 1533(f)(1)(B); Cheever, supra note 143, at 59-67.
150. See, e.g., Strahan v. Linnon, 967 F. Supp. 581 (D. Mass. 1997) (measures in
recovery plan are discretionary); Fund For Animals v. Babbitt, 903 F. Supp. 96 (D. D.C.
1995) (ESA § 4 duties are discretionary); Morrill v. Lujan, 802 F. Supp. 424,433 (S.D. Ala.
1992) (duty to prepare recovery plan is mandatory but content is discretionary). But see
Sierra Club v. Lujan, 949 F.2d 362 (10th Cir. 1991).
151. This information, along with the species included within each plan, is available at
http:lendangered.fws.gov/recovery/recplans/index.htm (last visited Apr. 23,2001).
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As of December 31, 2000, FWS had recovery plans for a total of
947 species out of 1802 listed endangered or threatened species
worldwide. Of the listed plants, 584 out of a total of 739 were covered
by recovery plans, while 363 of 1063 "animals" had plans in effect. It
is surprising that only 47 out of 340 mammals had recovery plans, in
light of the usual anthropocentric tendency to focus most of our
conservation resources on the species that most remind us of
ourselves.152 Arguably a potentially valuable and effective tool for
the preservation of species,153 recovery plans have fallen prey to the
same practical obstacles that have dragged down other aspects of the
ESA.
D. The ESA and Federal Agencies
The duties of federal agencies with respect to listed species are
contained in section 7 of the ESA. In general, all federal agencies are
required, in consultation with the Secretary,154 to ensure that any
actions155 "authorized, funded, or carried out by such agency" are not
likely to jeopardize the continued existence of any listed endangered
or threatened species, or result in the "destruction or adverse
modification of" designated critical habitat15
6
In addition to this well-known prohibition of harmful actions,
federal agencies are also affirmatively required, under section 7(a)(1),
to use their authorities to carry out programs for the conservation of
listed species. This section 7(a)(1) obligation, however, has not
received nearly as much attention as its "thou shalt not" cousin,
section 7(a)(2).157 Thus, the ESA contains both affirmative
obligations and negative strictures on federal agency action, which is
152. Box SCORE, supra note 105. In some instances, more than one species is covered
by a single recovery plan, so the total number of recovery plans is less than the number of
species with recovery plans. Id.
153. Jeffrey J. Rachlinski, Noah by the Numbers: An Empirical Evaluation of the
Endangered Species Act, 82 CORNELL L. REv. 356,384 (1997).
154. In effect, consultation is with FWS for species under the jurisdiction of the
Secretary of the Interior, and NMFS for species under the Secretary of Commerce.
155. The regulations explain that action means all activities or programs "of any kind
authorized, funded, or carried out, in whole or in part, by Federal agencies." Illustrative
examples include actions intended to conserve listed species or their habitat; the
promulgation of regulations; the granting of licenses, contracts, leases, easements, rights-
of-way, permits, or grants-in-aid; and actions directly or indirectly causing modifications to
the land, air or water. 50 C.F.R. § 402.02 (2000).
156. 16 U.S.C. § 1536(a)(2) (Supp. V 1999-2000).
157. 16 U.S.C. § 1536(a)(1). J. B. Ruhl, Section 7(a)(1) of the "New" Endangered
Species Act: Rediscovering and Redefining the Untapped Power of Federal Agencies' Duty
to Conserve Species, 25 ENvTL. LAW 1107, 1119-20 (1995).
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broadly defined. Both types of duties include a formal consultation
requirement,158 which may involve preparation of a "biological
assessment"' 59 by the federal action agency, and possibly a responsive
"biological opinion"'16 by either FWS or NMFS.
There are two major exceptions to the otherwise virtually all-
encompassing, sweeping reach of section 7. First, as a threshold
matter, the applicable regulations interpret the key term "federal
action" in such a way so as to include only activities within the United
States or on the high seas, but not actions that take place within
foreign nations.161 Second, the entire panoply of substantive and
procedural requirements of section 7 evidently were not intended to
apply to mandatory, as opposed to discretionary, federal actions.162
Section 7's requirement of consultation with the Secretary of
Commerce of Interior is designed to ensure that federal actions do
not jeopardize species or negatively affect their critical habitat; if the
consultation process reveals that such adverse impacts are probable,
then the agency must confer with the Secretary to discuss options.163
If the biological assessment determines that a threatened or
endangered species is likely to be affected, the action agency must
formally consult with the consulting agency. The end of the formal
consultation process is the biological opinion, prepared by the
consulting agency, which predicts whether the proposed action would
158. FWS and NMFS have promulgated joint regulations detailing the requirements of
the consultation process, which are found at 50 C.F.R. pt. 402.
159. 16 U.S.C. § 1536(c). A biological assessment identifies any endangered or
threatened species likely to be affected by the proposed action, and examines the probable
impact of the proposed action on such listed species and their critical habitat. It is
prepared by the action agency proposing to conduct some activity itself, or to authorize or
fund another entity to conduct the activity. The Act establishes a 180-day turnaround
time for completion, with limited provisions for extension, and specifies that the biological
assessment is to precede any contract for construction and any actual commencement of
construction on the proposed action. The biological assessment is authorized to be
undertaken as part of the agency's compliance with the National Environmental Policy
Act of 1969 (NEPA), 42 U.S.C. § 4332. Id. See also 50 C.F.R. § 402.02.
160. 16 U.S.C. § 1536(b).
161. 50 C.F.R. §§ 402.01, 402.02 (2000). This is a change from the pre-1986
interpretation wherein actions in foreign countries were also included within Section 7's
ambit. 43 Fed. Reg. 870, 874 (Jan. 4, 1978).
162. "Section 7 and the requirements of this part apply to all actions in which there is
discretionary Federal involvement or control." 50 C.F.R. § 402.03 (2000). Where there is
no such discretion, the regulation does not specify whether the mandatory duty to act must
be imposed by statute, or whether a valid existing contract or some other means might
suffice to bind the federal government to act in a certain manner.
163. 16 U.S.C. §§ 1536(a)(2), (a)(4).
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likely jeopardize the continued existence of listed or proposed species
in the action area. Jeopardy is defined as
engag[ing] in an action that reasonably would be expected, directly
or indirectly, to reduce appreciably the likelihood of both the
survival' 64 and recovery165 of a listed species in the wild by reducing
the reproduction, numbers, or distribution of that species.
166
The biological opinion also addresses whether the proposed
action is likely to cause the destruction or adverse modification of
designated or proposed critical habitat. Adverse modification is
defined as
a direct or indirect 167 alteration that appreciably diminishes the
value of critical habitat for both the survival and recovery of a listed
species. Such alterations include, but are not limited to, alterations
adversely modifying any of those physical or biological features
that were the basis for determining the habitat to be critical. 168
Thus, unless the critical habitat would be changed so severely
that its ability to support the survival and recovery of the listed
species would be appreciably diminished, the ESA does not prohibit
the proposed action.
The three possible outcomes of the biological opinion are a "no
jeopardy" opinion, a "jeopardy opinion, with reasonable and prudent
alternatives," and a "jeopardy opinion, without reasonable and
prudent alternatives." The first result is reached where the consulting
agency finds that the proposed action is unlikely to jeopardize the
continued existence of listed species or cause the destruction or
adverse modification of critical habitat. The second result finds such
likely harms, but alternatives' 69 exist to the proposed action that
164. Although not defined in the consultation regulations, "survival" was intended to
be evaluated using criteria such as whether enough individuals or populations or both
would remain, along with sufficient habitat, to ensure that the species will retain its
integrity in the face of genetic recombination and known environmental fluctuations. 51
Fed. Reg. 19,926, 19,934 (June 3,1986).
165. "Recovery" means an improvement in the species' status such that listing is no
longer appropriate. 50 C.F.R. § 402.02; 51 Fed. Reg. at 19,933-34, 19,935.
166. 50 C.F.R. § 402.02. Holly Doremus, Restoring Endangered Species: The
Importance of Being Wild, 23 HARV. ENVrL. L. Rev. 1,10-16 (1999).
167. The proposed action need not actually take place on the critical habitat in order to
be prohibited by the ESA. Indirect effects can include ground-water pumping on adjacent
land that deprives the critical habitat of essential water, or air pollution from a source not
within the critical habitat that nevertheless causes a deterioration of essential air quality
levels therein, or contamination of the water supply within the critical habitat by release of
toxic substances outside the area. 51 Fed. Reg. at 19,926, 19,935 (June 3,1986).
168. 50 C.F.R. § 402.02.
169. An alternative is considered reasonable and prudent only if it is consistent with the
intended purpose of the proposed action, within the scope of the action agency's legal
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would not result in the likelihood of jeopardy or adverse
modification. The third result is for situations with no reasonable and
prudent alternatives to a harmful proposed action. Many
commentators have found the results of this process less than
satisfying.170
The action agency must, based on the biological opinion, take
"alternative, reasonably adequate steps to insure the continued
existence"'' of listed species, using the "best scientific and
commercial data available.' 72 But the action agency cannot act
before the results of all practicable scientific studies are in, when it
decides to approve a project for which the consulting agency has
issued a jeopardy opinion.173
Where a jeopardy opinion has been issued, the action agency has
the option of applying to the Endangered Species Committee
(ESC) 7 4 for a rarely-attempted, rarely-granted exemption. The
exemption process was added to the ESA in 1978, in the wake of
public controversy over the Tellico Dam/snail darter case, 75 which
illustrated the absolutist nature of the Act.
authority and jurisdiction, and both economically and technologically feasible. 50 C.F.R. §
402.02.
170. See UNITED STATES GENERAL ACCOUNTING OFFICE, ENDANGERED SPECIES
ACT: TYPES AND NUMBER OF IMPLEMENTING ACTIONS 26 (1992). GAO found that
over 90% of formal consultations resulted in "no jeopardy" determinations, and that
"reasonable and prudent alternatives" were recommended in 90% of the cases where a
"jeopardy" determination was made. And, only 27 "jeopardy" opinions were issued out of
a total of approximately 100,000 consultations between 1987 and 1992. Id.
171. Tribal Village of Akutan v. Hodel, 859 F.2d 651,660 (9th Cir. 1988).
172. 16 U.S.C. § 1536(a)(2) (Supp. V 1999-2000). See Houck, supra note 80, at 317
(citing studies that show "the number of projects actually arrested" through the
consultation process "is nearly nonexistent").
173. See, e.g., Roosevelt Campobello Int'l Park v. EPA, 684 F.2d at 1055; Village of
False Pass v. Watt, 565 F. Supp. 1123, 1154 (D. Ala. 1983), affd, 733 F.2d 605 (9th Cir.
1984).
174. The ESC is also known colloquially as the God Committee or God Squad in
reference to its apparent power to decide whether a species survives or goes extinct. It
consists of the Secretary of the Interior or Commerce, as appropriate (the chair), the
Administrator of the National Oceanic and Atmospheric Administration, the Secretaries
of Agriculture and the Army, the Chairman of the Council of Economic Advisors, the
EPA Administrator, and a representative from each affected state. 16 U.S.C. § 1536(e).
See Rosiers, supra note 57, at 827-34 (1991).
175. Tennessee Valley Authority v. Hill, 437 U.S. 153 (1978). In Tennessee Valley
Authority, the Supreme Court found that completion of the multi-million dollar Tellico
Dam on the Little Tennessee River would, because the endangered snail darter fish was
resident in the area, violate the Endangered Species Act despite the fact that the dam was
nearly complete when the act was passed. Id. at 194.
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If the ESC chair determines that the applicant has met the
threshold requirements,176 the ESC as a whole must then examine the
application and conduct a formal hearing.177 The exemption is to be
granted if the ESC determines that
there are no reasonable and prudent alternatives to the proposed
action; the benefits of the action clearly outweigh the benefits of
alternative courses of action consistent with conserving the species
or its critical habitat, and such action is in the public interest; the
action is of regional or national significance; and neither the action
agency concerned nor the exemption applicant made any
irreversible or irretrievable commitment of resources prohibited by
section 7(d). 178
If ESC grants the exemption, it must establish reasonable mitigation
and enhancement measures to minimize the adverse effects of the
agency's action on listed species or critical habitat.179
Despite its one or two highly publicized actions,180 the ESC/God
squad has made earthly appearances roughly as often as is befitting
deities. The rarity of its use is testimony to the political as well as
176. The action agency must have carried out the consultation process in good faith,
including making a reasonable and responsible effort to develop and fairly consider
modifications or reasonable and prudent alternatives to the proposed action that would
not violate Section 7. Also, the chair must determine that required biological assessments
were completed, and that the agency did not make any irreversible or irretrievable
commitment of resources during the consultation period. 16 U.S.C. § 1536(g)(3); 50
C.F.R. § 452.03(a) (2000).
177. 16 U.S.C. § 1536(g)(4); 50 C.F.R. § 452.05 (2000).
178. 16 U.S.C. § 1536(h)(1)(A); 50 C.F.R. § 453.03(a). In cases where the Secretary of
Defense finds that an exemption is necessary for reasons of national security, the ESC
must grant the exemption. 16 U.S.C. § 15360). Similarly, the President can grant
exemptions in certain cases involving facilities damaged or destroyed in regions that have
been declared disaster areas. 16 U.S.C. § 1536(p).
179. 16 U.S.C. § 1536(h)(1)(B). Such measures include live propagation,
transplantation, and habitat acquisition or improvement. Id.
180. The only full exemption the ESC has granted was for thirteen timber sales that
would have jeopardized the northern spotted owl. Endangered Species Committee,
Notice of Decision, 57 Fed. Reg. 23,405, 23,406 (1992). However, this decision was
reversed by the courts on procedural grounds. Portland Audubon Soc'y v. Endangered
Species Comm., 984 F.2d 1534 (9th Cir. 1993). In one other instance, the ESC granted an
exemption for the Grayrocks Dam and reservoir project in Wyoming, in which the
downstream habitat of the whooping crane was imperiled, but the ESC conditioned its
exemption on actions that would avoid jeopardy to the whooping crane. The ESC denied
the application in the Tellico Dam/snail darter action, but Congress subsequently
approved the completion, operation, and maintenance of the dam by special legislation.
And in a few other cases, applications for exemption were terminated prior to reaching
the ESC. See CORN & BALDWIN, ENDANGERED SPECIES ACT: THE LISTING AND
EXEMPTION PROCESSES, 21-28 (Cong. Research Serv. (1990)). Despite considerable
publicity concerning the exemption process in the Northern spotted owl controversy, it has
not actually been invoked to date.
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legal obstacles in the path of any exemption from the ESA's Section
7(a)(2) prohibitions.
The neglected sibling of the Section 7(a)(2) obligation of federal
agencies to avoid exposing listed species to likely jeopardy is the
affirmative obligation under Section 7(a)(1) to undertake actions for
their conservation:
The Secretary' 81 shall review other programs administered by him
and utilize such programs in furtherance of the purposes of this
chapter. All other Federal agencies shall, in consultation with and
with the assistance of the Secretary, utilize their authorities in
furtherance of the purposes of this chapter by carrying out
programs for the conservation of endangered and threatened
species listed .... 182
The few cases in which Section 7(a)(1) has been addressed pay
lip service to the principle that all federal agencies have a duty to use
their authority to further conservation of listed species, but with
considerable discretion as to how to do so, or how much is required.
183
181. The Secretary of the Interior or the Secretary of Commerce.
182. 16 U.S.C. § 1536(a)(1).
183. See for example., Defenders of Wildlife v. Andrus, 428 F. Supp. 167 (D.D.C. 1977),
in which bird hunting regulations that allowed twilight hunting were challenged, on the
basis that they failed to provide the requisite assurance that listed species would not be
killed by mistake. The court held that the regulations did not adequately protect listed
species, noting that the Secretary of the Interior is required to "do far more than merely
avoid the elimination of protected species," and has "an affirmative duty to increase" their
population. Id. at 170. Compare Pyramid Lake Paiute Tribe of Indians v. United States
Dep't of Navy, 898 F.2d 1410, 1416-19 (9th Cir. 1990), in which an Indian tribe challenged
the Navy's program of leasing lands with rights to water to farmers for agriculture. The
program was intended to create a vegetation buffer zone around runways at Fallon Naval
Air Station to lessen risks to aircraft from the desert environment, but the tribe claimed it
violated the Navy's Section 7(a)(1) conservation duties because water was diverted from
Pyramid Lake, the habitat of an endangered species. The court concluded that some
discretion should be allowed federal agencies in deciding how to conserve species, and that
the Navy had not abused its discretion, because it had decreased the amount of land it was
leasing and had hired experts to conduct studies on water conservation alternatives,
resulting in a commitment to reduce its water consumption even further and to improve its
delivery system to reduce loss. The court's decision that the Navy had met its duty was not
predicated on any showing of how much the Navy's program would actually benefit the
species in question; it sufficed that the Navy was undertaking a program that would have
some beneficial effect. See also National Wildlife Fed'n v. Nat'l Park Serv., 669 F. Supp.
384,387-88 (D. Wyo. 1987), where the court concluded that the purpose of Section 7(a)(1)
is to "authorize the Secretary and the various federal agencies to dedicate all means at
their disposal to the conservation of endangered and threatened species," but with
discretion to choose appropriate measures. In that case, an "aggressive management
plan" to preserve and help the grizzly bear to recover was sufficient, and the more drastic




In contrast to the Section 7 prohibitions, which apply only to
federal actions, and which address issues of harm on a large scale,
species extinction level, Section 9, applies to any "person," 184 and
reaches down to the level of the welfare of a single individual
organism. As such, it is a powerful force that can be effective, wide-
reaching, and disruptive.
Section 9 prohibits the "taking" of a listed species of fish or
wildlife; plants are covered by a separate section.185 The ESA defines
"taking" expansively to mean "harass, harm, pursue, hunt, shoot,
wound, kill, trap, capture or collect, or to attempt to engage in any
such conduct. '186 In drafting this broad definition, Congress intended
to define taking in the "broadest possible manner to include every
conceivable way" in which fish or wildlife could be harmed.'87
Section 9 also makes it unlawful for any person to "possess, sell,
deliver, carry, transport, or ship" any species that has been "taken." 188
Additionally, for any listed species whether or not it has been
"taken," it is unlawful to "deliver, receive, carry, transport, or ship in
interstate or foreign commerce, by any means whatsoever and in the
course of a commercial activity" 189 or to "sell or offer for sale in
interstate or foreign commerce"190 any such species.
The statutory definition of taking is further broadened by the
regulatory definitions of two of its components, "harm" and "harass."
Harm is defined to mean
184. The ESA currently defines "person" to include "an individual, corporation,
partnership, trust, association, or any other private entity; or any officer, employee, agent,
department, or instrumentality of the Federal Government, of any State, municipality, or
political subdivision of a State, or of any foreign government; any State, municipality, or
political subdivision of a State; or any other entity subject to the jurisdiction of the United
States." 16 U.S.C. § 1532(13) (1994). This definition was amended to include
municipalities in the wake of the decision in United States v. City of Rancho Palos Verde,
841 F.2d 329 (9th Cir. 1988).
185. Listed plants are handled under 16 U.S.C. § 1538(a)(2)(B) (Supp. V 1999-2000),
which does not use the "taking" terminology. Plants are afforded a significant degree of
protection, but not to the level granted fish and wildlife. For example, there is a
prohibition against maliciously damaging listed plants on federal land, and against
removing, damaging, or destroying listed plants in knowing violation of any state law,
irrespective of whether they are found on federal land. Id.
186. 16 U.S.C. § 1532(19).
187. S. REP No. 93-307, at 3 (1973), reprinted in 1973 U.S.C.A.N. 2989,2995.
188. 16 U.S.C. § 1538(a)(1)(D).
189. 16 U.S.C. § 1538(a)(1)(E).
190. 16 U.S.C. § 1538(a)(1)(F).
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an act which actually kills or injures wildlife... [to] include
significant habitat modification or degradation where it actually
kills or injures wildlife by significantly impairing essential
behavioral patterns, including breeding, feeding, or sheltering.
191
Harass is defined as
an intentional or negligent act or omission which creates the
likelihood of injury to wildlife by annoying it to such an extent as to
significantly disrupt normal behavioral patterns which include, but
are not limited to, breeding, feeding or sheltering.
192
Prior to 1982, a federal action authorized to proceed under
Section 7 could still run afoul of Section 9 if individual members of a
listed species were "taken." Congress amended Section 7193 to allow
the consulting agency to include an "incidental take" statement in its
biological opinion which, if followed by the action agency, exempts
the action agency from Section 9 liability for species taken in
accordance with the statement. Any such taking must actually be
"incidental" to the proposed action, and in compliance with the terms
and conditions of the biological opinion.
194
Permits are also available to allow a certain number of
"incidental takings" by private individuals, under very limited
circumstances detailed in Section 10.195 A permit may be issued if the
applicant submits a "habitat conservation plan" (HCP) specifying the
likely impact, steps to be taken to minimize and mitigate such impacts
along with funding for their implementation, analysis of alternatives,
and any other measures the Secretary may require.196 The Secretary
must allow opportunity for public comment, and find, inter alia, that
the takings will not appreciably reduce the likelihood of the species'
191. 50 C.F.R. § 17.3 (2000).
192 Id.
193. Act of Oct. 13,1982, Pub. L. No. 97-304, § 4, 96 Stat. 1411, 1417-20 (1982).
194. 16 U.S.C. § 1536(o) (Supp. V 1999-2000). The incidental take statement specifies
the amount or extent of the take that is expected to occur incidental to the proposed
action, and identify reasonable and prudent measures necessary to minimize the impact of
the incidental take. 16 U.S.C. § 1536(b)(4); 50 C.F.R. § 402.14(i)(1)(i)-(ii) (2000). The
terms and conditions must at a minimum include a requirement that the number of
individuals of a species incidentally taken be reported to the consulting agency. 50 C.F.R.
§ 402.14(i)(1)(iii).
195. 16 U.S.C. § 1539 (Supp. V 1999-2000).
196. 16 U.S.C. § 1539(a)(2)(A). Both the concept and the implementation of HCPs
have been criticized. See Robert D. Thornton, Searching for Consensus and Predictability:
Habitat Conservation Planning under the Endangered Species Act of 1973, 21 ENVTL. L.
605, 607 (1991); Karin P. Sheldon, Habitat Conservation Planning: Addressing the Achilles
Heel of the Endangered Species Act, 6 N.Y.U. ENVTL LJ. 279, 279-80 (1998); J.B. RuhI,
How to Kill Endangered Species Legally: The Nuts and Bolts of Endangered Species Act
"HCP" Permits for Real Estate Development, 5 ENVrL L. 345,382-83 (1999).
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survival and recovery in the wild.197 The HCP process under Section
10(a) of the ESA was meant to foster "creative partnerships"
between developmental and conservationist interests so as to
accommodate private development without unduly harming listed
species.'9
8
HCPs were seldom used until the "no surprises" policy went into
effect. The "no surprises" policy was first announced in late 1994,
and is now codified in a regulation.199 It provides that the holder of
an HCP incidental take permit will not be required to comply with
any additional land-use restrictions, nor pay any additional financial
compensation with regard to species covered by the permit, even if
unforeseen circumstances subsequently arise. Many HCPs have been
approved since the dawn of the "no surprises" era.2 ° It should come
as no surprise that "no surprises" has been very controversial, mostly
because of the prospect of negotiating away key protections for
species in danger in return for little of substance.
201
The immense scope of "taking," as defined by the ESA to
include "significant habitat modification or degradation," has been
yet another of the act's controversial trouble spots. In fact, the
Supreme Court expanded the regulatory definition of harm in Babbitt
v. Sweet Home Chapter of Communities for a Great Oregon.2°2 The
Court held that harm properly includes indirect negative effects
caused by damaging or destroying the habitat of a listed species.
197. 16 U.S.C. § 1539(a)(2)(B). The Secretary must also find that the taking will be
incidental; the applicant will minimize and mitigate the impacts of the taking to the
maximum extent practicable; and the applicant will ensure that adequate funding for the
conservation plan will be provided. Id. The provision that an incidental take permit may
be granted if the takings will not appreciably reduce the chances of survival and recovery
of the species may be read to allow such permits where only the chances of recovery are
thereby harmed. In other words, a harmful impact on the prospects of recovery, without
similar threat to survival, is technically not enough to prevent the granting of a permit.
198. H.R. CONF. REP. No. 97-835, at 29-30 (1982).
199. Habitat Conservation Plan Assurances, "No Surprise" Rule, 63 Fed. Reg. 8859
(Mar. 25,1998) (to be codified at 50 C.F.R. pt. 17 and 50 C.F.R. pt. 222).
200. A total of 14 HCPs were approved 1982-1992, but hundreds since the inception of
the "no surprises" rule. John Kostyack, Surprise!, 15 ENVT'L. F. 19, 21 (1998);
DEFENDERS OF WILDLIFE, FRAYED SAFETY NETS: CONSERVATION PLANNING
UNDER THE ENDANGERED SPECIES ACT, at vi (1998).
201. See Thornton, supra note 196, at 607; Houck, supra note 80, at 353-58; Donald C.
Baur & Karen L. Donovan, The No Surprises Policy: Contracts 101 Meets the Endangered
Species Act, 27 ENVTL. L. 767 (1997); Parenteau, supra note 6, at 291-300; Amy C. Derry,
Note, No Surprises After Winstar: Contractual Certainty and Habitat Conservation
Planning Under the Endangered Species Act, 17 VA. ENVTL. L.J. 357 (1998); Eric Fisher,
Habitat Conservation Planning Under the Endangered Species Act: No Surprises & the
Quest for Certainty, 67 U. COLO. L. REV. 371,391-97 (1996).
202. 515 U.S. 687 (1995).
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Other expansive interpretations of what constitutes a taking,203
together with the array of civil2°4 and criminal2 5 penalties that attach
to a taking, have contributed to the controversial nature of the ESA.
Largely because of the controversy, the ESA is long overdue for
reauthorization. It has limped along on the basis of a series of
continuing resolutions, burdened occasionally by riders imposing
moratoria on listings and other actions.2 6  No one, whether
proponent or opponent of the ESA, has succeeded in steering a
reauthorization bill through either the House or the Senate during the
past ten years.207 As shall be seen, this controversy and legislative
gridlock has cost the ESA much in political and public-opinion
capital, without much benefit to species or their ecosystems.
I. Why the ESA Cannot Solve the Hotspots Problems
There are many reasons why the ESA is decidedly not the
answer to the vulnerability of biodiversity hotspots. On a number of
empirical levels, the ESA has not been successful even in protecting
individual species, let alone entire clusters of ecosystems. 20 8 The most
significant problems with the ESA are summarized in this section.
There is some overlap, and certain aspects resist categorization, but
for simplicity I have grouped them into a manageable number of
points.
As a threshold matter, the ESA is designed to take effect only
when species are already, by definition, endangered or threatened
203. See, for example, Sierra Club v. Yeutter, 926 F.2d 429, 437-39 (5th Cir. 1991),
wherein the Forest Service's failure to implement all of the terms of its wildlife
management handbook was held to be a Section 9 taking, inasmuch as it was not
"unreasonable to conclude that failure to observe the handbook would result in a 'taking"'
of the endangered red-cockaded woodpecker.
204. Section 9 violations may be the basis for a civil injunctive action by the United
States, 16 U.S.C. § 1540(e)(6) (Supp. V 1999-2000), or by any other "person" (under the
citizen suit provisions), 16 U.S.C. § 1540(g). There can also be administrative civil penalty
actions. 16 U.S.C. § 1540(a).
205. 16 U.S.C. § 1540(b).
206. See transcript of debate in 142 CONG. REc. S1838-1851 (daily ed. Mar. 12, 1996)
(statements of Senators Reid, Baucus, Hutchison, Chafee, Exon, Kempthorne,
Lieberman). The debate continues in 143 CONG. REC. S1907-1911 (daily ed. Mar. 13,
1996) (statements of Senators Reid, Chafee, Hutchison, Faircloth, and Gramm).
207. See 142 CONG. REC. S1841 (statement of Sen. Hutchison).
208. See Brown, supra note 80, at 171-77 (As of the date of that article, during the
entire history of the ESA, "[o]nly ten, possibly eleven, species have been delisted because
they actually recovered to levels that warranted removal from the lists," and not even all
of those could be credited to the influence of the ESA. Similarly, "only a few (probably
five) ... reclassifications [from endangered to threatened] can be directly attributed to the
ESA.").
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with extinction. 20 9 The ESA allows species to deteriorate to the brink
of extinction before it begins to intervene.210 Decades or centuries of
neglect and/or exploitation take a heavy, often irremediable toll on
the species before the curative provisions of the Act take effect. By
the time society wakes up as to the effects of our harmful actions with
regard to a species, the species may be so decimated that recovery is
no longer possible.
By waiting until a species is on its deathbed, the ESA delays
intervention until the point at which, biologically, it is likely too late
to save the species. Only rarely can a species approach extinction,
and yet recover fully to a sustainable population size and vigor.
21'
When the number of reproductively-capable individuals is small, a
species is much more at risk due to local disasters, or even random
chance. Moreover, by the time a species reaches the extinction
threshold, it has lost much of its genetic diversity, and with it the
myriad alternate solutions to life's challenges. Even if the number of
individuals rises appreciably as the comparatively few remaining
survivors successfully interbreed, the species will have been
genetically impoverished, and will be less capable of adapting to
future evolutionary threats.
Even if the ESA "succeeds" in preserving a small remnant of a
species in zoos or wildlife refuges, such drastically-reduced
populations have little or no function in the ecosystems in which they
once thrived. In zoos, of course, they are utterly divorced from any
209. Species proposed for listing as endangered or threatened receive only nominal
attention. Proposed species come within the requirements for a federal agency to inquire
of FWS as to whether a planned project area harbors any listed species. 16 U.S.C. §
1536(c)(1) (Supp. V 1999-2000). And "such species," if determined to be present in the
project area, are included within those species that must be evaluated in the agency's
biological assessment to determine whether they would be likely to be affected by the
project. Id. But proposed species are not included within the formal consultation
requirements, and are not required to be evaluated in the FWS's biological opinion.
210. The significance of this delay is not limited to listings, but extends to designation of
critical habitat as well. Because habitat modification or degradation is often the most
important cause of the imperilment of species within it, habitat protection should be the
first order of business for any conservation efforts. Instead, the ESA delays habitat
designation until after listing, and even then does not ensure prompt designation and
protection. Thus, by the time a species is listed, it is probable that its critical habitat has
already been severely harmed, and that this habitat degradation is the primary cause of
the species' predicament.
211. The extraordinary efforts to nurse the last few remaining California condors back
from the brink of total oblivion are a classic example of the futility of the ESA's deathbed
approach. Despite massive intervention, it appears unlikely that the species will survive
even as a handful of zoo specimens, let alone return to a sustainable population level in
the wild. See Doremus, supra note 67, at 316-17.
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ecosystem. By creating an artificial environment, zoos can cause
behavioral and biological modifications among their captive species
that are maladaptive to any eventual return to their natural
environment.212 Even in the wild, depleted species would probably
have insufficient numbers to retain their niche and interact with other
species as a meaningful component of the food web.2 13 At best, such
"last stand" species are useful only for research purposes and as
repositories of limited genetic information.
Hotspots cannot be expected to withstand the same degree of
attrition that must befall individual species before the ESA kicks in.
The neglected Section 7(a)(1) affirmative conservation obligations of
federal agencies are the only mention of any proactive, pre-crisis
duties in the ESA. Their vagueness and lack of real-world usage
illustrate the virtually total deathbed approach of the ESA. The vast
numbers of known and unknown species in the earth's hotspots can
only be helped through proactive measures unavailable under the
ESA.
Next, by focusing on the scientifically questionable concept of
species 214 as the fundamental unit to be protected, the ESA tackles
conservation in a piecemeal, fragmentary manner, ignoring the
biological realities of survival and extinction.215 Ecosystems, not
individual species, are the essential components of the living portion
of the biosphere, and are properly the focal point of conservation
efforts.216 But the ESA lists only individual taxa, and as a result
ignores the ecosystem "forest" for the species "trees.
217
212. Many species cannot at present be maintained and/or bred in zoos, even if this
would be desired. Our lack of knowledge concerning their needs, and our inability to
create a suitable substitute for their natural environment, make a trip to the zoo a death
sentence for these species. See Benirschke et al., The Technology of Captive Propagation,
in CONSERVATION BIOLOGY: AN EVOLUTIONARY-ECOLOGICAL PERSPECTIVE, 225
(1980); Kleiman, The Sociobiology of Captive Propagation, id. at 243.
213. For the principle that the minimum viable population size for a species' survival
may be smaller than its minimum ecologically functional population size, see Richard N.
Conner, Wildlife Populations: Minimally Viable or Ecologically Functional?, 16 WILDLIFE
SOC'Y BULL. 80,81 (1988).
214. See supra note 2.
215. For a summary of the legal and political reasons why the ESA was drafted as a
species-by-species statute, see Doremus, supra note 67, at 302-04.
216. See J. Michael Scott et al., Species Richness: A Geographic Approach to Protecting
Future Biological Diversity, 37 BIOSCIENCE 782, 783 (1987) (stating "[m]anagement costs
per species increase, and the probability of successful recovery decreases, as conservation
actions are focused on lower levels of [taxonomic] hierarchy"); Mark L. Shaffer, Minimum
Population Sizes for Species Conservation, 31 BIOSCIENCE 131, 131 (1981) ("The intricate
interdependencies of living things dictate that conservation efforts be focused on the
community and ecosystem level."); MCNEELY, CONSERVING THE WORLD'S
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Ecologically, species are not as significant as the ecosystems of
which they are a part. But the ESA, while paying lip service to
ecosystem conservation,218 is written as a species-by-species statute,
the Noah's Ark of conservation law.219  It vWelcomes selected
individual species into its supposedly protective sanctuary, while
taking on faith that the sum of these discrete efforts at preservation
will somehow equate to the perpetuation of the web of life. It is as if
someone unschooled in art were to attempt to restore one of the
paintings by the artist Georges Seurat220 by randomly treating
selected dots of paint on the canvas, without ever stopping to consider
how these dots fit into the overall composition of the work of art.
Even if several hundred, or thousand, dots were "preserved," the
effect on the work as a whole would be minimal at best, and
disruptive at worst, given the intricate and subtle juxtapositions of
many thousands of dots that combine to create the totality of the
painting's visual impact.
The regulators charged with implementing the ESA have
struggled to shoehorn ecosystem concerns into the species-oriented
paradigm.221 Their valiant efforts have yielded listings of some
BIOLOGICAL DIVERSITY 57 (1990) ("Species are best conserved as parts of larger
ecosystems where they can continue to adapt to changing conditions as part of their
respective communities.")
217. See Doremus, supra note 67, at 309-11. In some instances, preservation of one
species can actually damage the ecosystem as a whole. For example, in recent years the
Florida Everglades ecosystem has been threatened by lack of water. This shortage could
be alleviated if the state would release water from nearby impoundments, but the
impounded water serves as a habitat for the snail kite, listed as an endangered species.
Under the ESA, release of the impounded water may be prohibited because it would harm
a single listed species, despite the benefits to an entire ecosystem. Id. at 309.
218. The word "ecosystem" itself only appears in the preamble to the ESA, which
states that "[t]he purposes of this chapter are to provide a means whereby ecosystems
upon which endangered species and threatened species depend may be conserved." 16
U.S.C. § 1531(b) (2000). It is possible to read ecosystem concerns into the ESA, but the
statute does not make ecosystems the explicit subject of regulation. See Jason Patlis,
Biodiversity, Ecosystems, and Endangered Species, in BIODIVERSITY AND THE LAW 43,
45-48 (William J. Snape III & Oliver A. Houck eds., 1996).
219. See Nagle, supra note 72; Oliver A. Houck, On the Law of Biodiversity and
Ecosystem Management, 81 MINN. L. REv. 869 (1997).
220. Georges Seurat (1859-1891) was a French artist, best known for his unusual
technique called pointillism or divisionism. In this technique, myriad small dots of colored
paint are grouped on a canvas to create an overall sense of vibrancy, the dots tending to
fuse and interact when viewed from a sufficient distance to allow the observer to gain
perspective of the work as a whole. His most famous creation is "Sunday Afternoon on
the Island of La Grande Jatte," which is part of the collection of the Art Institute of
Chicago. See generally WILLIAM INNEs HOMER, SEURAT AND THE SCIENCE OF
PAINTING (1964).
221. Patlis, supra note 218, at 48-51 (outlining several areas in which the ESA allows,
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indicator and keystone species, larger-scale designations of critical
habitat, multi-species recovery planning, and some regional habitat
conservation planning.22 But the primary focus remains, as it must
under the ESA framework, individual species rather than ecosystems,
and is limited to areas within the jurisdiction of the United States.
This approach displays the structural neglect, built into the ESA,
of the factors that matter most on a scientific level. And it trivializes
the conservationist movement by elevating seemingly (and perhaps
actually) unimportant individual species to a level of preeminent
significance that does not ring true for the average citizen. When a
small fish is allowed to stop a huge dam, or an owl causes great
disruption in the timber industry, an explosively controversial
situation results, which threatens the survival of the ESA itself as
political fires get out of control.
Given the huge numbers of species, known and unknown, that
are believed to inhabit the hotspots, it is a fatal flaw in the ESA that it
can do nothing more than list an occasional individual species within
those hotspots. It cannot protect the hotspots as a separate
ecologically significant entity, and, for the many hotspots located
outside the United States, it cannot even designate all or part of the
territory as critical habitat,223 or produce recovery plans,224 or require
consultation over federal actions there.2 5 Thus, the ESA is totally
inadequate as a legislative response to the global biodiversity
problem. It is aimed at a very different target-individual imperiled
domestic species-and does not focus on the vastly more important
network of species concentrated in the planet's most significant
pockets of life.
Also, because members of the species Homo sapiens are the only
ones who have any input into the listing process, a certain
anthropocentric bias inevitably creeps in. Humans are more likely to
list species and fund recovery measures for species with which they
but does not require, ecosystem issues to be addressed, at least within the jurisdiction of
the United States).
222. J.B. Ruhl, Biodiversity Conservation and the Ever-expanding Web of Federal Laws
Regulating Nonfederal Lands: Time for Something Completely Different?, 66 U. COLO. L.
REV. 555,589-601 (1995).
223. 50 C.F.R. § 424.12(h) (2000).
224. 16 U.S.C. § 1533(f)(1) (Supp. V 1999-2000). FWS does not prepare recovery plans
for foreign listed species. U.S. Fish and Wildlife Service, Department of the Interior, 15
ENDANGERED SPECIES TECHNICAL BULLETIN, 16 (1990).
225. 50 C.F.R. §§ 402.01, 402.02 (2000). This is a change from the pre-1986
interpretation wherein actions in foreign countries were also included within Section 7's
ambit. See 43 Fed. Reg. 870, 874 (Jan. 4,1978).
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can identify on a visceral level, rather than to act solely on the basis of
biological significance. Hence, we have the tendency to afford
greater attention to "charismatic megafauna," rather than their less
showy, but often more ecologically-essential, distant cousins.
226
Species that were not so fortunate as to have evolved in a
manner that appeals to large numbers of humans may be lost in the
shuffle. Although the ESA purports to give equal survival rights to
all species (except for certain designated insect pests), the fact
remains that people are making the decisions on listings, critical
habitat, and recovery plans. And while an occasional low-profile
species such as the snail darter or the red cockaded woodpecker can
garner public attention, it is often unfavorable attention because of
the transparently political purpose behind some of these cases. Bald
eagles and grey wolves have an enormous, if intangible, advantage in
the way in which the ESA's multitude of poorly-defined, discretion-
ridden provisions are played out.22 7
Anthropocentrism aside, the ESA is a classic example of the
"parable of the foolish programmer" in action 228  One day, a
226. See Daniel J. Rohlf, Six Biological Reasons Why the Endangered Species Act
Doesn't Work-And What to Do About It, 5 CONSERVATION BIOLOGY 273, 275 (Sept.
1991).
227. Ten species, most of which fall into the category of charismatic megafauna, were
the beneficiaries of half of all government funding from 1989 through 1991. These
fortunate few were the bald eagle, northern spotted owl, Florida scrub jay, West Indian
manatee, red-cockaded woodpecker, Florida panther, grizzly bear, least Bell's vireo,
American peregrine falcon, and whooping crane. See Andrew Metrick & Martin
Weitzman, Patterns of Behavior in Endangered Species Preservation, 72 LAND & ECON. 1,
2 (1996).
228. Kunich, supra note 2, at 526-27. The "parable of the foolish programmer" is as
follows:
A certain young computer programmer came to work in his family's business.
The business depended on the continued effective operation of a computer
software program, designed long ago and gradually refined and improved
through the wise experimentation of generations of previous programmers. The
young programmer was eager to make his mark on the company. One day, he
examined the inner structure of the master software. He was astonished to
discover that his apparently simple, commonsensical business was managed by a
labyrinthine program cluttered with literally millions of lines of code.
Having been educated in one of the leading contemporary universities, the
programmer was disturbed to see no apparent purpose for many of the codes.
He simply could not understand redundancies, seeming irrelevancies, and
segments, including large quantities of hidden code, the presence of which he
could detect but not analyze in detail.
Desiring to be an efficient and economical programmer, he began deleting the
extraneous and mysterious codes. Proceeding slowly at first, he saw no
immediate signs of degradation in the software's performance. Gradually
growing bolder, he erased additional lines, including entire segments of hidden
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programming business was faced with an unusual situation, one that
had not been encountered within living memory. To the horror of the
programmer and all the other employees, the program crashed and
the company failed. When confronted by his newly unemployed
father, the programmer could only ask, by way of excuse, "If those
codes were so important, why hadn't anyone bothered to document
them?" His father replied, "Then, because of our work, we had no
time. Now, we have time, but no work."
We human beings, through the medium of the ESA, attempt to
act as if we know what is best in the age-old Darwinian struggle for
survival. Like the foolish programmer, we use the ESA to pick and
choose which species to save and which to neglect and, in effect,
delete. The ESA thus provides a vehicle for the exercise of our
delusions of omnipotence and omniscience as we insert ourselves into
the extinction/survival dynamic. The problem is that we are not
omniscient; we are far closer to perfect ignorance than perfect
knowledge.229 And as a result, the "program," i.e. the world's
biodiversity, is in danger of crashing.
Despite wildly varying estimates of the number of species on this
planet, there is general agreement that a large number exist that we
have yet to identify and name. Even among the myriad identified
species, our ignorance is colossal regarding the lifecycle, behavior,
physiology, and ecological niche of most of our fellow creatures. We
lack the basic information necessary to make even educated guesses
as to range, critical habitat, and minimum sustainable population size.
Like the foolish programmer, we are saving or deleting potentially
irreplaceable lines of code in the genetic totality of the earth, without
any sound basis for our decisions.
Humans understandably and justifiably feel responsible for much
of the environmental degradation in the world today. But our efforts
to mend the web of life are apt to fail when we act in darkness. The
ESA requires decisions to be made on the basis of the best scientific
information available, but in many cases the best is none too good.
code, often at random. Still, the company continued to function normally, so far
as anyone could tell.
229. See Sharon Begley, Killed by Kindness, NEwSWEEK, April 1993, at 50-51. "Taking
on zoos, governments and international conservation groups that sanctimoniously swear
fealty to the ideal of saving species, [wildlife biologist George] Schaller charges that
stupidity, greed and indifference are causing mankind to hasten the loss of the world's
wildlife .... A constellation of forces conspires against efforts to save animals, starting
with poaching and the destruction of species' habitat. But corrupt governments,
inefficient bureaucracies and the muddling of even well-intentioned green groups add to
the mix." Id.
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Our haphazard tinkering with the inner workings of nature is
therefore likely to produce results that are unintended, unexpected,
and undesired.230 Particularly in centers of biodiversity such as
hotspots, where so many species have yet to be catalogued, there is
nothing the ESA can do. Attention remains focused on a few well-
known species close to home, while the hosts of unknown species in
remote hotspots remain both unknown and unprotected.
Exacerbating the problem of the species focus and the deathbed
paradigm, the ESA fails to establish a workable system for focusing
our limited resources on a priority basis. If species qualify as
threatened or endangered, they are supposed to be listed and
protected, along with their critical habitat; there is no statutory
provision for rank-ordering qualified species. By expressly
prohibiting any cost-benefit analysis in the listing process,23 1 the ESA
seemingly assigns an infinite or incalculable value to every species
that meets the vague test for listing. And although the ESA was
amended in 1979 to include a requirement that the Secretary establish
a system for ranking listing actions,232 this reliance on the Secretary
has not been rewarded with much action.
As a concomitant to the problem of inadequate information, the
ESA's lack of a priority hierarchy leads to ill-advised interventions
and misallocation of scarce resources. The listing of species, and
designation of critical habitat, are not governed by any statutorily
mandated priority system. The one area in which the ESA mentions
priorities is in the development and implementation of recovery
plans, where the Act requires, to the "maximum extent practicable,"
that priority be given to listed species "without regard to taxonomic
classification, that are most likely to benefit from such plans. 233 But
230. For example, it has been reported that protected mountain goats in Olympic
National Park are devouring rare and endangered plants; bison and grizzly bears, thriving
under protection, overgraze their sanctuaries and are shot as they wander off in search of
food; protected seals are decimating Canadian cod fish; and protected sea lions are
devastating steelhead and other fish. Charles McCoy, Endangered Species: Sea Lions
Protected By Law, Are Thriving, But at Trout's Expense, WALL STREET JOURNAL, April
3,1992, at Al.
231. 16 U.S.C. § 1533(b)(1)(A) (Supp. V 1999-2000). Economic impact may be
considered in designating critical habitat, but not in listing species as endangered or
threatened. 16 U.S.C. § 1533(b)(2).
232. Act of December 28, 1979, Pub. L. No. 96-159, 93 Stat. 1225-26 (codified at 16
U.S.C. § 1533(h)(3) (1988)).
233. 16 U.S.C. § 1533(f)(1)(A). This section also provides that such species be given
priority particularly when they "are, or may be, in conflict with construction or other
development projects or other form of economic activity." Id. There is no reason to focus
recovery efforts especially on species in these situations, other than perhaps a sense of
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the principal thrust of the ESA is not in recovery plans, but rather in
listings and in designation of critical habitat. The listings and
designations of critical habitat are the crossroads and turning-point
decisions from the biological, legal, and political perspectives.
Aside from recovery plans, there is no effort in the ESA itself to
direct our conservationist attentions to those species that are most
"important" (whether to us, or to their ecosystem, or to the world as a
whole), nor to those species closest to the precipice of extinction,
234
nor to those species most likely to benefit from our intervention. Any
of these priority-setting systems might make sense, but the ESA uses
none at all, nominally treating all listed species as if they were
infinitely valuable, while failing to provide an effective scheme for
protecting them. While occasionally an "indicator" species 35 such as
the northern spotted owl is selected for listing, this is more a by-
product of political and external pressures from conservation groups
than the result of prudent planning by the agencies. There is no
formal system for assigning higher priority to indicator or keystone
236
guilt that humans are more obviously the direct cause of their being at risk.
234. Of course, a priority system that focused on the most seriously imperiled species
would likely be doomed to failure. Such species are on their deathbed and would
probably be beyond the point of recovery, no matter what heroic intervention might be
made on their behalf.
235. Some ecosystems or biological communities have "indicator" species whose
population levels serve as a barometer of the community's overall health. Where the
needs of the indicator species are met, by extension the needs of a variety of other species
in the same community are also satisfied. Thus, by ensuring the viability of the indicator,
we can be fairly sure that we are supplying a protective umbrella for a whole array of
living things. In effect, the indicator is a surrogate for the ecosystem, simplifying the
management of the entire area. And because indicators generally need comparatively
large habitats, a decline in their population may be an early warning signal that the
ecosystem is in trouble. With prompt action, these early warnings can allow us to get
involved before the community as a whole reaches the deathbed stage. See Landres et al.,
Ecological Uses of Vertebrate Indicator Species: A Critique, 2 CONSERVATION BIOLOGY
316, 317 (1988). The northern spotted owl is the best known or most notorious indicator
species, serving as a measure of the health of old-growth forest communities. Hal
Salwasser, Managing Ecosystems for Viable Populations of Vertebrates: A Focus for
Biodiversity, in ECOSYSTEM MGMT. FOR PARKS AND WILDERNESS 87, 95 (James Agee,
Darryl Johnson eds., 1988).
236. Some biological communities have a "keystone" species, a single species that
serves as the crucial link in the interconnected chain of life within that community.
Keystone species are arguably even more important than indicator species, because
keystones are themselves the essential element in the ecosystem, rather than merely
serving as a surrogate for the other species residing in the same general habitat. For
example, the sea otter is the keystone species for near-shore communities in the
northeastern Pacific because it feeds on the sea urchin, limiting the sea urchin population
sufficiently to allow kelp (the sea urchin's primary food source) to develop. Flourishing
kelp beds furnish a home for a host of other organisms. If the sea otter is removed or
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species, whether in listing, designation of critical habitat, or
development of recovery plans.237 And although the FWS and NMFS
both have published "guidelines" that attempt to address the general
issues of priority,238 they have not been followed very closely.239 The
result of this absence of statutory priority requirements is a lack of
demonstrable success in retrieving species from their deathbeds,
while the lack of workers, money, and time causes lengthy delays in
listing hundreds of candidate species.
Hotspots are the archetypal example of situations that call for
priority attention, but do not receive it under the ESA. If the
relatively few hotspots were protected, this would at a single stroke
safeguard the majority of the world's biodiversity, including both
species and ecosystems. More species would be helped through
hotspot preservation than could ever be nursed back to health
through the ESA. But, virtually by definition, the hotspots reflect
priorities, the making of hard choices as to the areas in which the
most biodiversity can be protected most efficiently. The ESA cannot
significantly reduced in number, the sea urchins will proliferate and devastate the kelp
beds, leading to the collapse of the kelp community. In turn, the decimation of the many
species that depend on the kelp will cause other effects in the species that prey on them
directly or indirectly, including even far-distant harbor seals and bald eagles. See James A.
Estes & John F. Palmisano, Sea Otters: Their Role in Structuring Near-Shore
Communities, 185 SCI. 1058, 1059 (1974); Charles A. Simenstad et al., Aleuts, Sea Otters,
and Alternate Stable-State Communities, 200 SCI. 403 (1978).
237. For one possible priority ranking system, see Doremus, supra note 67, at 330-31.
In her scheme, keystone species would receive the highest priority, closely followed by
indicator species. Top predators would be next, followed in order by species with greater
taxonomic uniqueness, i.e., those with fewer closely related species. The taxonomic
distribution of species already listed should be considered in evaluating taxonomic
uniqueness to ensure that protection is not unduly limited to certain taxa. Next would be
species under high degree of threat, yet not beyond the point of no return. Finally, species
with symbolic value, but which do not qualify for any of the other categories, such as the
bald eagle, would occupy the last rung of the priority ladder. Id.
238. The FWS guidelines are found at 48 Fed. Reg. 43,098, 43,103 (Sept. 21, 1983), and
the NMFS guidelines are at 55 Fed. Reg. 24,296, 24,297 (June 15, 1990). These guidance
documents discuss the evaluation of species being considered for listing, delisting, or
reclassification, based on the magnitude of the threat to the species, the immediacy of the
threat, and whether the species constitutes a highly distinctive or isolated gene pool that
contributes to the maintenance of biological diversity. In 1992, FWS told its field offices
to restrict their listings to only those situations involving a "high magnitude" of "imminent
threat" to a full species. U.S. FISH AND WILDLIFE SERVICE, U.S. DEP'T OF THE
INTERIOR, INTERIM GUIDANCE ON THE ENDANGERED SPECIES LISTING PRIORITY
SYSTEM 3 (1992).
239. See GENERAL ACCOUNTING OFFICE, REP. NO. RCED-89-5, ENDANGERED
SPECIES: MANAGEMENT IMPROVEMENTS COULD ENHANCE RECOVERY PROGRAM 4
(1988).
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be the basis for this type of much-needed priority assessment. And
the hotspots remain largely at risk as a result.
The ESA's approach also ignores an important factor in the
survival and well-being of virtually any species: maintenance of
multiple populations.240 When a species is able to exist in several
relatively discrete populations, it has a higher probability of
developing and retaining evolutionary variety and adaptations to
multiple environmental conditions. Such adaptations can spell the
difference between survival and extinction for the entire species if
conditions subsequently change over all or part of the habitat.
Multiple populations also insulate a species from random
catastrophes that might wipe out a single isolated colony, whether the
disaster is the result of disease, climatic extremes, other natural
forces, or the influence of humans.
The ESA only affords special protection to populations as
opposed to entire species if a "distinct population segment" is itself
listed as endangered or threatened. 241  Otherwise, there is no
provision for ensuring multiple breeding colonies. There is a high
probability that if a species is reduced to such an extent that it is listed
as endangered or threatened, it will also have only a small number of
populations remaining. If this is so, each of those populations is
important if not essential to the continued survival of the entire
species. But absent separate protection for each population, via
individual listings, the ESA does not address this issue, and the
species may be driven past the point of no return, a little at a time,
population by population.
Hotspots are of prime importance as sanctuaries for populations
as well as entire species. Populations and species that may not exist
anywhere else reside within these treasure troves of biodiversity. Yet,
under the ESA, there have been no listings of "distinct population
240. The science of species survival and conservation is still developing. But the ESA
must be made to reflect the best currently available information in conservation biology if
its efficacy in saving species is to be improved. For a sampling of the scientific literature in
this area see Bruce A. Wilcox & Dennis D. Murphy, Conservation Strategy: The Effects of
Fragmentation on Extinction, 125 AM. NAT. 879 (1985); Lande, Extinction Thresholds in
Demographic Models of Territorial Populations, 130 AM. NAT. 624 (1987); Brian Dennis
et al., Estimation of Growth and Extinction Parameters for Endangered Species, 61(2)
ECOLOGICAL MONOGRAPHS 115 (1991); Shaffer and Samson, Population Size and
Extinction: A Note on Determining Critical Population Sizes, 125 AM. NAT. 144 (1985);
Anderson, Hutson, and Law, On the Conditions for Permanence of Species in Ecological
Communities, 139 AM. NAT. 663 (1992); and Burgman, Akcakaya, and Loew, The Use of
Extinction Models for Species Conservation, 43 BIOL. CONSERV. 9 (1988).
241. 16 U.S.C. § 1532(16) (1994) includes distinct population segments within the
definition of "species." Id.
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segments" in any of the hotspots for the multitudinous species already
identified in them. Obviously, the same is true for the plethora of
unknown species and populations residing in hotspots beneath the
radar of human awareness.
In addition to the scientific shortcomings, the ESA also fails on
the basis of legal and policy defects. Because of the rigid,
burdensome strictures the ESA attaches to the presence of listed
species or critical habitat on a given piece of property, landowners are
presented with perverse incentives. Rather than be severely
restricted in the use they can make of their property, along with the
attendant procedural requirements, some people have opted for the
"3-S" alternative: shoot, shovel, and shut up.242 The ESA actually
has led to the preemptive slaughter of listed species in an effort to
eliminate the perceived roadblock to business-as-usual.2 43 Similarly,
in certain forests where there was the prospect of future critical
habitat designation, greatly accelerated logging has been the self-help
solution.244
242. See Mike Vivoli, Shoot and Shovel & Shut Up, WASHINGTON TIMES, Nov. 27,
1992, at Fl. "Since intentional violation of the ESA is punishable by fines of up to
$25,000, outright violation is not a viable alternative to most small property owners.
Because most small property owners draw their living from and pay their property taxes
with proceeds from their land, forfeiture of their property rights is an equally unbearable
option. It is through this Catch 22 situation that the ESA creates perverse incentives. The
dim prospect for compensation leads many small property owners to pre-empt the
problem. Or, as the sentiment is commonly expressed in the Pacific Northwest, 'Shoot,
Shovel, and Shut Up."' Id.
243. "[E]ndangered grizzly bears in Montana and Wyoming mysteriously vanish,
endangered sea turtles wash up in the Gulf of Mexico, their throats slashed, and an
endangered northern spotted owl was recently found nailed to a tree in Washington."
Editorial, The Law That Seemingly Pits Owls Against People and Jobs, LOS ANGELES
TIMES, Jan. 3, 1993, at M4. This approach, sometimes called the "scorched earth" method,
involves landowners stealthily eliminating endangered plants, animals, or insects from
their property before the authorities learn of their presence. Id. See also Barton H.
Thompson, Jr., The Endangered Species Act: A Case Study in Takings and Incentives, 49
STAN L. REV. 305, 317-18 (1997) (listing many examples of such incidents). It is
essentially the same self-help method as the "shoot, shovel, and shut up" option previously
mentioned.
244. "The perverse incentive structure of the act accelerates destruction of the very
habitat the act was designed to protect. For example, spotted owl habitat is being cut at an
accelerated rate on public and private lands by managers or owners of trees who face the
prospect of not ever being able to harvest those trees and not receiving any compensation
for the closing or taking." Robert J. Smith, The Endangered Species Act: Saving Species
or Stopping Growth?, CATO REV. OF BUS. & GOV'T REG. 83, 85 (Winter, 1992). "The act
has failed because it sets up incentives to destroy the very habitat it was designed to
protect. Property owners who harbor or protect endangered species, in effect, have their
land taken from them without any compensation. Therefore, owners who wish to
maintain full rights to their property have every incentive to eliminate wildlife habitat
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Conversely, the ESA either prohibits or'strictly regulates
activities that might help bring listed species off their deathbeds.
Ownership, possession, and sale of listed species might possibly
provide positive incentives for people to protect and nurture them for
reasons of their own financial self-interest. Yet the ESA bans such
activities and instead penalizes people who happen to be involuntary
landlords for listed species or their habitat. Individuals who might
otherwise be interested in providing a sanctuary for listed species on
their property find that if they set up birdhouses, nest boxes, or
feeders, or harvest their trees on a longer cycle, or make any
arrangements to attract and nurture such species, they become
shackled by a host of restrictions as to the use of their land as soon as
the first invitee arrives.245 Under such circumstances few of even the
most conservation-minded people will want to open their property to
listed species.
In an attempt to correct part of this situation, the HCP
Handbook was revised in 1996 to provide for "safe harbor"
agreements.246 These agreements guarantee a landowner that no
additional regulatory requirements will be imposed on lands which
the landowner voluntarily agrees to manage in a manner that attracts
listed species or otherwise increases their presence. The idea behind
"safe harbor" assurances is to provide an incentive for landowners to
preserve property currently unoccupied by listed species so as to
attract and benefit the species. However, both the legality and
efficacy of the agreements have been questioned, along with the
wisdom of providing such sweeping exemption from the ESA for
poorly-defined promises from landowners.247
The ESA has been analogized to finding a Rembrandt painting
in your attic, and being required by law to keep it on the premises,
ensure no matter how great the expense that it is not damaged or
stolen, and give the federal government free, unlimited access to your
home to monitor how well you are protecting it. Despite these
burdens, you would not be allowed to own the painting, and you
could not sell or trade or display the painting for profit. Any delight
before it is targeted by the bureaucracy .... [Tihe Endangered Species Act is to wildlife
what Pol Pot was to Cambodia." Jerry Taylor, 'Species' Law Is Useless, USA TODAY,
May 14,1992, at 8A.
245. See WILLIAM F. BAXTER, PEOPLE OR PENGUINS: THE CASE FOR OPTIMAL
POLLUTION 47 (1974).
246. U.S. FISH AND WILDLIFE SERVICE & NATIONAL MARINE FISHERIES SERVICE,
HABITAT CONSERVATION PLANNING HANDBOOK, at 3-41 (Nov. 1996).
247. Parenteau, supra note 6, at 286-88.
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you might have felt because of discovering this magnificent treasure
on your property would probably be a fading memory by this point.
You might even consider destroying the Rembrandt if you could do
so undetected.248 Many people cherish living things as priceless works
of art, but this natural affection is directly counteracted by the
perverse incentives of the ESA.
Because the ESA targets the local property owner or developer
as the one who must bear the burdens necessary to avert the
extinction of a listed species, rather than spreading the burden
throughout society, it is often perceived as unfair.249 When the
government deprives owners or entrepreneurs of much of the value of
their property through the ESA's mandates, it is understandable that
such people might feel that a type of "taking" is being performed,
very different from the takings proscribed by the Act. Yet when they
are not paid just compensation for such takings, they have no
incentive to supply sanctuary for a public resource (the listed species)
on their private property. They have every incentive to do just the
opposite, if they can do so without being detected.
Additionally, and of particular importance for hotspots
preservation, the ESA has decidedly limited reach beyond the United
States. The issue of extraterritorial application of environmental laws
is difficult and complex. 50 However, for a statute that goes so far as
to allow the listing of endangered and threatened species anywhere
on the planet, the ESA fails to follow through with any meaningful
protection.
A major thesis of this article, it should by now be clear, is that the
ESA is an ineffective guardian of biodiversity even on its home turf in
the United States. Once it takes the show on the road, the wheels
come off entirely.
Even in terms of protecting individual, known species, the ESA
cannot do the job in other nations. In addition to all of the other
problems with the Act in general, there is no provision for designating
critical habitat beyond the United States. We have noted the
248. See R. Stroup, End the Perverse Incentives of the Endangered Species Act, Says
PERC Senior Associate Richard Stroup, POLITICAL ECONOMY RESEARCH CENTER
NEWS RELEASE (April 1992).
249. See THE KEYSTONE CENTER, FINAL REPORT: THE KEYSTONE DIALOGUES ON
INCENTIVES FOR PRIVATE LANDOWNERS TO PROTECT ENDANGERED SPECIES, at 7
(1995).
250. See Lauren Levy, Stretching Environmental Statutes to Include Private Causes of
Action and Extraterritorial Application: Can it Be Done?, 6 DICK. J. ENVTL. L. & POL'Y
65 (1997).
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paramount importance of adequate habitat as a factor in the survival
or extinction of species. Yet the ESA takes imperiled foreign species,
recognizes that they are on their deathbed, and then denies them a
safe shelter in which to recuperate. It is as if a hospital staff correctly
diagnosed patients in the emergency room as requiring intensive care,
but then kicked them out of the hospital and left them out on the
street instead of admitting them to the intensive care unit.
The prohibition on taking that attaches to foreign listed species is
only the flimsiest of straws to be grasped at by these species. There is
no safeguard for their homes, and no plan for their recovery. Without
the possibility of critical habitat designation and management, there is
no way the ESA can stop the destruction of the vitally important
hotspots around the world. The womb of the unknown species simply
cannot be protected by a statute that can do nothing more than ban
the taking of individual, known, listed species.
Because so many of the planet's species, both known and
unknown, are thought to live only in the hotspots, and because so
many of the hotspots are located outside the United States, the
limitations of the ESA in this regard are fatal. They are fatal to the
ESA in terms of its utility as a means of protecting global
biodiversity, and they are fatal to the species that are currently left
with little but the ESA standing between them and the gaping pit of
extinction.
Moreover, even when the ESA does apply, its cumbersome,
lengthy, complex processes for listing species, designating critical
habitats, and developing recovery plans have encrusted the statute in
a straitjacket of bureaucracy.2 1 Given the ESA's deathbed approach
to conservation, wherein nothing is done for a species until it has
become depleted to the point of near disappearance, the additional
delays generated by the Act's labyrinthine procedures can mean
extinction for species awaiting protection.252 Many of the supposedly
mandatory critical habitat designations and recovery plans have not
been done. Once again, limited time, money, and workers collide
with onerous procedural requirements, and the result is delay or
inaction.
Unfortunately, the citizen suit provisions are part of the problem.
The ability of any "interested person"253 to petition the Secretary to
251. See Brown, supra note 80, at 181-83.
252. The Texas Henslow sparrow and many plants, including certain species of
goldenrod, foxglove, and watercress went extinct while awaiting listing. Ann Gibbons,
Mission Impossible: Saving All Endangered Species, 256 Sci. 1386 (June 5,1992).
253. 16 U.S.C. § 1533(b)(3)(A) (Supp. V 1999-2000); 50 C.F.R. § 424.14. (2000)
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list, delist, or reclassify a species can detract from his or her ability to
maintain any semblance of order and priority in using scarce
conservation resources, whether monetary or political. Individuals,
or more likely, environmentalist organizations, are able to impose
their own agenda on the agencies, forcing their own views on those
who are required by the ESA to administer the program. Although
the opportunity for public involvement sounds positive and noble, the
practicalities are such that listing decisions may be diverted from the
realm of the scientific and used as political/social weapons instead.
Rather than focusing conservation resources on selected species
because of their scientifically supported importance to their
ecosystem, activists can choose to petition that species be listed based
on their tactical usefulness in blocking certain developmental projects
or industrial processes.
In part because of this, the ESA has been a very controversial
statute, creating opposition where cooperation is desperately needed.
Largely because the ESA is all command and control "stick" and no
"carrot," and is devoid of objective standards at critical
decisionmaking junctures, it makes enemies. It polarizes public
opinion generally, and radicalizes people in the locale of a given
controversy. The popular media and activists of various political
persuasions tend simplistically to frame the preservation issue as
"jobs versus owls" or "snail darters versus the Tellico dam" with the
inevitable result being passionate arguments, hard feelings, and
breakdown of cooperation and communication. This leads to an "us
against them" divisiveness that is harmful to conservation interests in
general, as well as to specific endangered or threatened species.
Any statute with the power to force the abandonment of major
projects or the restructuring of large job-producing industries would
be political dynamite. But the ESA wields this power within a
framework that provides no positive incentives for preservation of
species or their habitats, and contains no clear, objectively verifiable
criteria to govern when it should and should not be applied. Worse
yet, it fails to produce results in terms of rescuing imperiled species.
This concatenation of factors makes the ESA as controversia254 as it
is ineffective, thereby undermining the efficacy of the entire
environmental movement. It squanders precious, scarce public
support for conservation, buying little or nothing of value in the
process.
254. See Timothy Egan, Strongest U.S. Environmental Law May Become Endangered
Species, N.Y. TIMES, May 26,1992, at Al.
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The political opposition generated by the ESA can come back to
haunt the regulators in charge of the listing and preservation of
species. When this happens, key decisions can be made, not on the
basis of sound scientific principles, but because of political pressure.
255
The ESA has no objective, measurable standards for determining
when a species is "endangered" or "threatened," or even whether it
qualifies as a "species" or other taxon protectable under the Act.
Likewise, "critical habitat" is vaguely defined.
In part, the absence of quantitative guidelines is understandable
and probably unavoidable given the paucity of solid scientific
information concerning the population size, distribution, and biology
of most species. It is impractical to set forth numerical standards as a
gauge on the health of a species when we lack sufficient data to
determine its normal situation, or its minimum sustainable population
size or habitat parameters. Thus, our scientific poverty feeds into
another serious shortcoming of the ESA, rendering it devoid of
objective criteria in its most critical decision-making aspects. If no
one knows how to tell when a species is threatened, or endangered, or
where the line is drawn between the two; if no one can be certain
which areas will or will not constitute critical habitat for a listed
species; and if there is no objective method for determining when a
species is no longer in need of protection, the result is a statute
fraught with potential for manipulation by environmentalists and
developers alike.
While these uncertainties pose major problems for the ESA, any
proposal to protect hotspots in a meaningful way must take account
of the uncertainties and deal with them effectively. Uncertainty is an
integral component of every hotspot, and this is one reason why the
ESA cannot adequately safeguard the many unknown species
crowded within. Where the ESA founders on uncertainty, sound
hotspots legislation has to address the unknown head-on.
The lack of clear standards in the ESA, plus the political
problems, have arguably led the Departments of the Interior and
Commerce to implement the Act less than enthusiastically25
6
Through the exploitation of "loopholes" in the ESA, discretion-laden
implementing regulations, and agency policy, options and balancing
255. See generally Ivan J. Lieben, Comment, Political Influences on USFWS Listing
Decisions Under the ESA: Time to Rethink Priorities, 27 ENVTL. L. 1323 (1997).
256. See Houck, supra note 80 for a thorough study of the policies and regulations
underlying and undermining the ESA.
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tests have been inserted into several key areas of ESA decision
making, contrary to the evident intent of Congress.
With regard to critical habitat, the ESA mandates designation for
each listed species "to the maximum extent prudent and
determinable, 257 contemporaneously with the listing of the species.258
Despite Congressional intent that designation take place concurrently
with listing in all but "rare circumstances," DOI has frequently failed
to designate critical habitat, for the reason that it would not be
"prudent" to do so.259 In other instances, a refusal to designate is
rationalized on the grounds that designation of critical habitat would
provide "no additional benefit" to the species. 260 These rationales are
rooted in the DOI regulations261 and handbook for the listing and
designation process.262  Through such means, the statutory
requirements and presumption of virtually universal concurrent
designation of critical habitat for each listing action have been
reversed.2
63
The regulations pertaining to critical habitat have similarly been
used to narrow the scope of the ESA's requirements and to weaken
its protections. By defining "destruction or adverse modification" of
critical habitat to require appreciable diminution in value for both the
survival and the recovery of a listed species,264 the regulations make
257. 16 U.S.C. § 1533(a)(3).
258. 16 U.S.C. § 1533(a)(3)(A).
259. See Houck, supra note 80, at 303. One study of FWS listings during the 1980-1988
period found that FWS failed to designate critical habitat on 320 occasions. Id. For 317 of
these, the reason given was that designation was not prudent, in that it would lead to, for
example, increased vandalism, takings, and/or intrusion by collectors. Id. Similarly, for
the December, 1988 through May, 1992 period, critical habitat was not designated in 174
out of nearly 200 listings. Id. In 159 of these 174 instances, lack of prudency was given as
the reason FWS declined to designate critical habitat. Id. See also Saltzman, supra note
140, at 332-33.
260. See Houck, supra note 80, at 303-04. Such a determination was reached 50 times
during one recent three and one-half year period. Id.
261. 50 C.F.R. § 424.12(a)(1) (2000).
262. U.S. FISH AND WILDLIFE SERVICE, ENDANGERED SPECIES LISTING HANDBOOK,
at 88-90 (1989). This handbook lists various reasons for determining designation of critical
habitat to be imprudent, including vandalism and the threat thereof, with the expectation
that identification of critical habitat will increase the degree of such threat, the difficulty in
enforcing all taking and harm prohibitions, and the amount of publicity engendered by
designation. Id. It also discusses, somewhat unclearly, the circumstances wherein
designation would not be of benefit to the species. Id.
263. See Houck, supra note 80, at 304-07. By expanding the "not prudent" exception
into a general rule, and making a routine practice of not designating critical habitat, DOI
has transformed "a mandatory duty of the ESA into a discretionary and minimally-
observed act." Id. at 307.
264. 50 C.F.R. § 402.02 (2000). The regulations also expressly eliminated separate
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this standard essentially identical to that for placing a species in
jeopardy. That is, unless an action's impact on critical habitat
jeopardizes the survival and recovery of the species as a whole, there
is no prohibition.
One can only speculate as to the reasons for these administrative
and regulatory attempts to undermine, if not dismantle, the statutory
mandates of the ESA. The reasons probably can be found among the
other flaws in the ESA noted in this article. The ESA is laden with
cumbersome procedures and potentially onerous requirements, and is
a lightning rod for bitter controversy. All of this might be acceptable
if the Act were successful in performing its mission of rescuing species
from the precipice of oblivion, but this is emphatically not the case.
Thus, FWS and NMFS have been forced to deal with a no-win
situation, and have chosen to minimize their involvement through the
only means available. This may not be the most idealistic course of
action, but it is understandable given the Hydra-like snarl of
problems entangling the ESA.
Suffice it to say that this is not the approach needed to address
the hotspots. The crown jewels of the planet cannot be entrusted to
poorly-defined requirements, perverse incentives, bureaucratic
mazes, and unscientific scientific judgments. If we are looking for the
legal solution to the world's biodiversity problem, we have looked at
the ESA long enough. It is time to move on.
IV. A Proposal for a Vital Ecosystems Preservation Act
A. The Need for Hotspots Legislation
We have established that, for many reasons, there is no way that
the ESA, or any other internal or international law based on the ESA
approach, can solve the hotspots puzzle. Even with respect to
individual species within the United States, the ESA has generated
consideration of actions that harm a species' chances for recovery, so long as the species'
survival is not jeopardized. Id. Only in "exceptional circumstances" will injury to
recovery alone warrant the issuance of a "jeopardy" biological opinion. 51 Fed. Reg.
19,926, 19,934 (June 3, 1986) (codified at 50 C.F.R. § 402). And the regulations define
"exceptional circumstances" as "significant impairment of recovery efforts... which rise
to the level of 'jeopardizing' the 'continued existence"' of a listed species, which again
equates habitat impairment with jeopardy, rendering the distinction meaningless. Id. See
Houck, supra note 80, at 299-301 (contending that these regulatory provisions are unlawful
because they remove independent legal meaning from the statutory term "critical habitat"
and restrict its definition to bare survival, despite a statutory definition that requires
more).
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far more toil and trouble than results.265 The multiple flaws outlined
in the previous section have made the ESA safety net resemble a
giant piece of old Swiss cheese; it is full of holes, and it stinks.
It may be possible to improve the ESA through a variety of
amendments, as has been proposed by several commentators. It is
decidedly unlikely, however, that the fundamental structure of the
Act would allow for the profound changes needed to make it effective
for preserving hotspots. 266 The ESA, virtually by definition, addresses
the needs of species one at a time. Moreover, species must be known,
and known to be imperiled, to qualify for listing, the designation of
critical habitat, and the development of recovery plans. Even if the
procedural roadblocks were somehow removed, and the questionable
standards clarified, and the loopholes closed, and the perverse
incentives ameliorated, the fact remains that this is the Endangered
Species Act. It applies, in piecemeal fashion, to species, not directly
to ecosystems. 267 And it applies to species that are demonstrably on
their deathbed, not to less fragile life forms. And it has very limited
utility beyond the boundaries of the United States.
If the goal were selectively to preserve specific, identified,
individual species that have been singled out on the basis of the
species' importance or need, an amended version of the ESA might
suffice. There is merit in amending the ESA along these lines,
because sometimes focusing on a single species in danger is the only
way to prevent its extinction. There are failing species that exist
outside of well-defined ecosystems, and beyond hotspots, that we may
want to save because they are popular, or of symbolic importance, or
might offer practical advantages for people to exploit. An
individually targeted Act, if relieved of some of the defects noted in
the current ESA, would be a useful tool in such instances.
It is doubtful, however, that any single deathbed species would
be of much significance from an ecological standpoint. Because such
species are always, as a threshold matter, already reduced to a
decimated population size, they probably no longer serve a key role
265. It is evidence of how unsuccessful and controversial the ESA has been that, when
Secretary of the Interior Bruce Babbitt announced in May, 1998 that 29 species would be
reviewed for delisting or downlisting, some prominent commentators greeted the
announcement as a political ploy. See Parenteau, supra note 6.
266. Id.
267. The designation of critical habitat could conceivably serve as a workable surrogate
for an ecosystem approach in the case of some indicator species, but it is improbable that
the critical habitat of even most indicator species would be coextensive with the needs of
the broader ecosystems involved.
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within their ecosystem. Nor is it likely that such a species could
recover sufficiently to resume its niche in the future. With only a
limited gene pool to draw from, the survivors would be less able to
withstand adverse changes in their environment, such as new diseases,
predators, or climatic shifts, because there would be less genetic
diversity available to make the necessary evolutionary adjustments.
From a global biodiversity perspective, it is far more important
to preserve the greatest number of species, and the greatest number
of members of each species. It is actually irrelevant, for this purpose,
whether humans have ever laid eyes on the species. We may not have
identified a particular species; it may not have a name by which we
would call it; we may not know what it is if it walked, crawled, flew,
swam, or slithered in front of our face. No matter. What matters is
its place within its ecosystem, the niche it occupies there, and the
potential benefits it carries within its phenotype and genotype for
human beings and for the natural environment now and in the future.
If, as credible scientific opinion holds, many species now in
existence have never been formally introduced as it were to the
human race, what can we do to boost their chances for survival? How
can we protect what we cannot detect? If truly there are many, even
millions, of species now living on earth yet unknown to us, how can
we keep them alive long enough to (1) learn of their existence;
(2) discover their role within their ecosystem; (3) determine any
current practical value for people; and (4) attempt to assess potential
future practical value?
Certainly the ESA is not the answer to these questions, because
even to qualify for its dubious protections, a species must be listed,
and to be listed it must be known to humans. We cannot list species
we do not know exist; it is akin to trying to call a stranger who has an
unlisted telephone number. The entire thrust of the ESA is toward
protecting species of which we are aware, not those hidden within the
black box of the world's less traveled places.
There is, in fact, no statute or international agreement that even
comes close to addressing in any effective way the conundrum of
preserving the womb of the unknown species, and the internal laws of
individual nations, whether considered alone or in combination, have
proved woefully ineffective as well. The problem is extremely
significant, because there may be millions of species at risk, any one
of which could hold the key to the next penicillin, a cure for cancer, or
a new source of inexpensive nutrition. Putting aside the weighty
moral issue of failing to safeguard such a huge portion of the planet's
biodiversity, it would be foolhardy to assume that none of these
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myriad unknown species is worth saving as a practical matter. There
is no reason to suppose that, by sheer random chance, all of the
medically and economically useful species in the world are numbered
among the species-perhaps the small minority of species-that
happen to have been already discovered by us. To make that
supposition and, as a result, do nothing to preserve the unknown
species is to gamble with the future of humankind and the entire
planet. That is a gamble at the highest possible stakes, with no way of
knowing the correct odds.
B. The Hotspots
I propose a new statute specifically designed to save the womb of
the unknown species.268 A descriptive name would be the Vital
Ecosystems Preservation Act (VEPA).
The focus of VEPA would be on the hotspots of the world. If
VEPA could prevent the destruction or degradation of these
hotspots, there is a good possibility that it would succeed, at the same
time, in preserving the continued viability of many of the planet's
known endangered species. It would also protect the nameless throng
of still-unidentified species by safeguarding their habitat.
I mentioned the idea of the black box, a common metaphor for
something that happens within a certain area but is only poorly
understood. One can adapt this metaphor and conceptualize the
situation confronting VEPA as follows. Suppose you were given a
beautiful black box and were told that it contains at a minimum
certain amounts of valuable crystal and other delicate treasure as well
as some unspecified number of unnamed items that may be of great
value to you and to your neighbors sometime in the future. Further
suppose that you were also told that there are other black boxes in
the possession of your neighbors, and that these "foreign" black
boxes contain some mysterious items that someday could be very
important to you. You were informed that all of these black boxes
and at least some of their contents are extremely fragile, and, if
broken, can never be repaired or replaced. What would you do with
your box? What would you do with regard to your neighbors' boxes?
268. There have been some other proposals for a new statute focused on ecosystem
protection within the United States. See, e.g., Julie B. Bloch, Preserving Biological
Diversity in the United States: The Case for Moving to an Ecosystems Approach to Protect
the Nation's Biological Wealth, 10 PACE ENvTL. L. REv. 175, 218-222 (1992); Doremus,
supra note 67, at 323-26; Ruhl, supra note 222, at 662-671; Brown, supra note 80, at 219-
263; Parenteau, supra note 6, at 304-09.
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Some difficult decisions would demand the attention of anyone
faced with such a scenario: (1) How can you safeguard your treasure
most effectively?; (2) How can you realize any tangible benefits from
ownership of your box without destroying the box and/or its
contents?; (3) How can you learn more about the contents of your
box without causing irreparable harm?; (4) What if any duty do you
owe to your neighbors with regard to the way you spend or conserve
your treasure?; (5) What if any similar duty do your neighbors owe
you?; (6) How can you legally influence your neighbors to preserve
their treasure for the common good?
VEPA would deal with this Gordian knot of tangled issues as
did, according to legend, Alexander the Great-by cutting through,
cleanly and clearly. In developing the idea of VEPA, I have
attempted to avoid as many as possible of the defects that have
plagued the ESA. In the process, I have no doubt created a few new
defects, but that is inevitable in an imperfect world. The most
important feature of VEPA, in fact, is not in any of its details. It is in
the overarching concept, which selectively focuses on saving the
richest pockets of biodiversity in the world.
The first step is to identify the black boxes. What are the regions
that contain the most previously-identified species and may contain
the most unidentified species? Regardless of whether or to what
extent these ecosystems/ecosystem networks or any of the species
living within them are currently in danger of destruction, these are the
places that shelter the greatest abundance of diverse life forms. If
these areas can be identified and protected, there is a very good
chance that we will also succeed in saving a large portion of the
planet's biodiversity.
The hotspots are the black boxes. These relatively few, often
geographically small regions are the mother lode of life on earth. The
hotspots account for over 60% of the planet's biodiversity, but only
1.44% of the land surface.269 This is a phenomenal density of living
things and an unparalleled target of opportunity for conservation
efforts.
It makes sense, from an efficiency standpoint, to focus the effort
to preserve biodiversity on the hotspots, at least initially. The
number of different species, and the number of individuals from each
species, would be much higher than in most other ecosystems. Given
269. RUSSELL A. MITrERMEIER, NORMAN MYERS, & CRISTINA GOETrSCH
MITTERMEIER, HOTSPOTS: EARTH'S BIOLOGICALLY RICHEST AND MOST
ENDANGERED TERRESTRIAL ECOREGIONS at 7 (2000) (hereinafter HOTSPOTS).
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limited conservation resources, both financial and political, it is
prudent and rational to devote these resources to the places where
they will do the greatest good for the greatest number.
This is particularly important for the unknown species. The best
available scientific evidence is that a large majority of the unidentified
species reside in the hotspots, just as do most of the species we have
already named. If in fact there are millions-perhaps many
millions-of unknown species currently living beyond the outer limits
of human scrutiny in the hotspots, the only feasible way to protect
them is to protect the black boxes that conceal them. Save the black
boxes, and we will also, in the blind, save the bountiful yet mysterious
biodiversity hiding within them. It is impossible to list these species
individually, as required under the ESA, for the very good reason
that we do not know they exist. They might share the need for critical
habitat with some listed species, but this is mostly a matter of
happenstance. Moreover, most of the hotspots are outside the United
States, where the ESA does not provide for critical habitat
designation. VEPA is certainly needed to save the unknown species
overseas, but even within the United States an ecosystem focus would
avert many of the flaws in the ESA approach.270
It is, of course, not a simple matter to identify and delimit the
boundaries of the hotspots of the world. We have seen that there is
controversy within the scientific community both as to the magnitude
of the threat to biodiversity and the number of species yet to be
discovered. Likewise, there would be some disagreement as to which
ecosystems should qualify for designation as a hotspot. And there
would be some difficult scientific and political line-drawing problems
associated with determining and managing the official borders setting
off the hotspots from the surrounding areas.271 An important part of
the process would be to ensure that the areas surrounding, bordering,
or near the actual hotspots also receive some degree of protection so
as to prevent such devastation that the hotspots would become
veritable islands, with all the limitations and risks that isolation
entails.
272
270. See generally CONTINENTAL CONSERVATION: SCIENTIFIC FOUNDATIONS OF
REGIONAL RESERVE NETWORKS (Michael E. Soule & John Terborgh eds., 1999).
271. See Doremus, supra note 13, at 57-61.
272. If the hotspots were protected, but unrestricted development allowed on all other
lands, the protected areas would become living museums of declining biodiversity. See
Bloch, supra note 268, at 208. Unprotected lands would likely be developed and would
become uninhabitable to many species. Species within the protected hotspots would then
be, in effect, jailed within their confines. Evidence from islands suggests that as areas
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This task is made easier, however, by the fact that credible
scientific evidence exists that a relatively small number of nations
(seventeen countries out of more than 200 total) are home to a
disproportionately large share of the world's biodiversity. Some
estimates indicate that these seventeen countries account for about
sixty to seventy percent of the total global biodiversity, including
terrestrial, freshwater, and marine species (when 200 mile zones are
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12. India
285
surrounding the protected lands become uninhabitable to species living within the
protected lands, such protected lands can support fewer species, which in turn may inhibit
evolution and consequently contribute to species extinction. Therefore, these key
ecosystems should be strictly preserved in conjunction with adequate protection for areas
near the ecosystem. Id. at 209. See also Sahotra Sarkar, Wilderness Preservation and
Biodiversity Conservation-Keeping Divergent Goals Distinct, 49 BIOSCI. 405, 409 (1999)
(opining that a strategy of strict and absolute wilderness preservation "may result in
compromises in which regions outside the reserves are entirely unprotected").
273. RUSSELL A. MITrERMEIER & CRISTINA GOETrSCH MITTERMEIER,
MEGADIVERSITY: EARTH'S BIOLOGICALLY WEALTHIEST NATIONS at 17-37 (1997).
274. Id. at 39-55.
275. Id. at 109-27.
276. Id. at 75-97.
277. Id. at 257-71.
278. Id. at 141-58.
279. Id. at 407-17.
280. Id at 449-58.
281. Id. at 315-24.
282 Id, at 283-97.
283. Id. at 387-96.
284. Id. at 363-74.
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Some environmental organizations, such as Conservation
International (CI) (which has taken the lead on advocating for
hotspots protection), have used the degree to which an ecosystem or
ecosystem cluster is endangered as one of the criteria in determining
whether to consider it a hotspot0 91 Both Norman Myers and CI
employ a threat criterion consisting of degree of habitat loss. To
qualify as a hotspot, they suggest that an area must have lost 70% or
more of its primary vegetation.292 Eleven of the hotspots listed
hereinafter have already lost 90% of their primary vegetation, and
three have lost 95%.293 While such a threat criterion is perhaps
prudent from the standpoint of setting priorities and spending scarce
conservation funds where they are most needed, it may be a mistake
to use endangerment as a factor in designating hotspots for purposes
of VEPA. The reason relates to one of the flaws previously noted in
the ESA.
At some point, a species or an ecosystem becomes so weakened
that it no longer is viable. The numbers may be so reduced, the
diversity so decimated, and the habitat so shrunken that it is no
longer possible to make a full recovery, no matter what protections
are then instituted. The deathbed conservation approach of the ESA,
where by definition the Act's measures do not take effect until the
species is endangered or threatened, virtually ensures that the species
listed will rarely if ever regain full vigor in the wild. The ESA cannot
286. Id. at 179-92.
287. Id. at 425-36.
288. Id. at 209-23.
289. Id. at 469-77.
290. Id. at 237-49.
291. Conservation International employs a two-factor approach to hotspot designation.
The biological criteria (primarily the degree of species endemism, i.e., the percentage of
total global species diversity endemic to a given area) establishes the first layer of analysis.
Secondarily, the degree of threat to an area is considered in determining whether an area
will qualify for high conservation priority as a hotspot. HOTSPOTS, supra note 269, at 27-
30.
292. Norman Myers, Russell A. Mittermeier, et al., Biodiversity Hotspots for
Conservation Priorities, 403 NATURE 853,855 (Feb. 2000).
293. Id.
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begin to help a species until it is already probably too late to save it.
VEPA should not replicate this mistake.
One of the virtues of VEPA is that it would take a much more
proactive approach to conservation than the ESA. There would be
no prerequisite that any ecosystem or cluster of ecosystems be
particularly imperiled before VEPA protection would be available.
The sole criterion would be official designation as a hotspot, and that
designation would be made entirely on the basis of biodiversity
concentration. 294 Some, indeed virtually all, hotspots might in fact be
at risk, but that would not be necessary, or even desirable, as a
passport to preservation. 295 It is far preferable, ecologically speaking,
to safeguard an ecosystem, or a species, well in advance of its decline
if it is not already too late to do so. 296 Again, sadly, this will not often
be possible given the degraded state of most of the world's key
centers of biodiversity. This point is thus primarily more a matter of
theoretical dispute than a practical, outcome-determinative factor
that would lead to wide disparity between VEPA-designated hotspots
and the hotspots chosen by CI. The VEPA list might include a few
relatively pristine tropical wilderness areas not on the CI roster, but
beyond that there would probably be few points of divergence.
Under VEPA as envisioned, hotspot designation would be
performed by the regulators on the basis of the best available
information at the time. In that regard it may be helpful to list in this
article as a point of departure the ecosystems and ecosystem clusters
selected by the originator of the hotspot concept, Norman Myers, as
well as those chosen by CI. The following is a summary and
harmonization of those two lists. Myers identified ten hotspots in his
294. In his groundbreaking work on the hotspots concept, Norman Myers identified 18
hotspots, globally, which had roughly 20% of all vascular plant diversity in a very small
land area constituting only about 0.5% of the earth's land surface. Myers, supra note 38.
295. Conservation International recognizes that some regions of great biodiversity
concentration are still relatively unharmed, and terms these "major tropical wilderness
areas." The principal major tropical wilderness areas identified are in the Guayana Shield
region of Suriname, Guyana, French Guiana, Venezuela, and adjacent parts of Brazil; in a
substantial portion of the Congolian forest block/Congo river basin in Central Africa; and
on most of the island of New Guinea and adjacent smaller Melanesian islands such as the
Solomon Islands, New Britain, New Ireland, and Vanuatu. HOTSPOTS, supra note 269, at
26-27.
296. The addition by Conservation International of a "degree of threat" criterion to the
purely "biodiversity" criterion resulted in some changes to Myers' original list of 18
hotspots. After factoring in degree of threat, Conservation International adopted or
incorporated 16 of Myers' 18 hotspots, and added a few more, resulting in a total of 25
hotspots. Id. at 30-31.
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1988 study,297 and eight more in his 1990 work.2 98 CI has adopted or
incorporated most of these, and added several more.299 The following
list is presented in no particular hierarchical order.
1. Madagascar. Myers (1988) identified the eastern rainforest
region, while CI includes all of the large island of Madagascar plus
the nearby Indian Ocean islands as part of one hotspot.30° Most of
the plant and animal species in Madagascar evolved apart from the
rest of the world and are unique to the island; it features spectacular
endemism not only at the species level but also in the genus and
family categories. It has been called "a unique evolutionary
experiment, a living laboratory unlike any place else on Earth. '301 Of
the estimated 10,000-12,000 species of flowering plants, more than
80% are endemic to Madagascar, and a stunning total of 260 genera
and ten families are also endemic. 3°2 This spectacular hotspot also
features 250 endemic species of butterflies, 78 endemic mammals, 115
endemic birds, 274 endemic reptiles, and 176 endemic amphibians.30 3
2. Atlantic Coast Brazil. Myers (1988) focused on the coastal
lowlands portion of Brazil's Atlantic rainforest. CI expands this
hotspot to include the interior portions of the Atlantic forest,
especially the mountains of the Serra do Mar and associated ranges
inland from the coast, plus western extensions of the Atlantic forest
into eastern Paraguay and the Province of Misiones in Argentina.3°4
This is one of the two major rainforest areas within Brazil, and can be
ranked among the top five of all hotspots on a wide variety of factors;
plant diversity alone includes some 6000 endemics.30 5 Of the region's
280 amphibian species, 253 are endemic-an incredible 90.4%
endemism rate.306
3. Western Ecuador. Myers (1988) identified the lowland
rainforests, which CI expanded to include the dry forests, as well as
the continuation of these forests into northwestern coastal Peru and
the Choco region of Colombia, the latter of which was considered a
297. Myers, supra note 37.
298. Myers, supra note 38.
299. HOTSPOTS, supra note 269, at 30-31.
300. Id. at 30,189-200.
301. Id. at 189.
302. Id. at 189-90.
303. Id. at 190. This means that Madagascar contains as endemics 2.8% of all the non-
fish vertebrates of the world. Only the Tropical Andes, the Caribbean, and Mesoamerica
have a higher percentage. Id.
304. Id. at 30, 137-44.
305. Id. at 137.
306. Id. at 37.
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separate hotspot by Myers.307 A great variety of ecosystem types
present in this limited geographic area has given rise to high levels of
diversity and endemism.
308
4. Western Amazonia Uplands. Myers (1988) highlighted the
enormous importance of this hotspot, terming it "a kind of global
epicenter of biodiversity." CI calls this region "the Tropical Andes"
and expands it to include higher-altitude areas as well as several
Andean outliers such as the Sierra de la Macarena and the Sierra
Nevada de Santa Maria, plus portions of the northern Venezuela
montane.309 This one hotspot alone is home to at least 45,000 plant
species (15-17% of the world's total), of which 20,000 are endemic
(7.4% of the global total)-by far the highest of any hotspot.310 This
means that about 7% of all the world's vascular plants are endemic to
just 0.8% of the planet's land surface.311 There is also an amazing
degree of diversity and endemism among amphibians, reptiles, and
birds; overall, this hotspot harbors 3389 known species of non-fish
vertebrates, of which 1567 (46.2%) are endemic.312 It should be
obvious why this has been called "the richest and most diverse
biodiversity hotspot on Earth. 3
13
5. Eastern Himalayas. Myers (1988) hotspot was divided by CI
into two hotspots, the Mountains of South-Central China314 and Indo-
Burma.315 CI also adds much more territory to both. As defined by
CI, the Mountains of South-Central China include about 3500 species
of endemic vascular plants, as well as great diversity and endemism
among vertebrates and other taxa.316
6. Peninsular Malaysia. Myers (1988) hotspot was combined by
CI with the large islands of western Indonesia and East Malaysia to
form one very large hotspot which they call Sundaland.317 Sundaland
defies precise estimates of biodiversity, but reasonable extrapolations
from available data indicate that this is one of the hottest of the
307. Id. at 30,123-30.
308. Id- at 124.
309. Id. at 30, 69-82.
310. Russell A. Mittermeier, Norman Myers, et al., Biodiversity Hotspots and Major
Tropical Wilderness Areas: Approaches to Setting Conservation Priorities, 12 CONSERV.
BIOL. 516,518 (Jun. 1998).
311. HOTSPOTS, supra note 269, at 73.
312. Id. at 73-74. As a point of comparison, these vertebrate numbers are 530 more
total species and 408 more endemics than are found in the next richest hotspot. Id. at 74.
313. Id. at 69.
314. Id. at 30, 339-50.
315. Id. at 30, 319-34.
316. Id. at 341.
317. Id. at 30, 279-90.
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hotspots. A conservative estimate is that Sundaland is home to
15,000 endemic vascular plant species, 115 endemic mammals, and
very high endemism rates in other taxa as well.
318
7. Northern Borneo. Myers (1988) described this as the East
Malaysian states of Sabah and Sarawak, plus the independent nation
of Brunei. CI considers it part of the Sundaland hotspot.319 This is
mostly a groups of islands, with expected good fit from island-derived
species-area curve extinction rate projections.
8. Philippines. Myers (1988) and CI agree that the islands that
constitute the 7,000-plus islands of the Philippines, in their entirety,
should be considered a hotspot.320 This is undoubtedly one of the
preeminent hotspots, featuring 518 endemic species of non-fish
vertebrates, approximately 50% endemism among its 8,000-plus
species of plants, and 352 endemic butterfly species.321  The
biodiversity of the Philippines is especially amazing in light of its
relatively small land mass. It is by far the smallest of the top nine
hotspots that have within their borders at least two percent of higher
plants and/or two percent of non-fish vertebrates, worldwide, as
endemics.3
22
9. New Caledonia. As with the Philippines, Myers (1988) and CI
concur in deeming the entire entity a hotspot.323 Island-derived
extinction rate predictions should apply. One of the smallest of the
hotspots, this region features some of the highest levels of endemism,
particularly among plants. It contains 3322 vascular plant species, of
which an amazing 2551 (76.8%) are endemic, and there are five entire
families of plants endemic to this hotspot-truly impressive
considering the smallness of the geographical area.
32 4
10. Southwestern Ivory Coast. Myers (1990) focused on the Tai
Forest, while CI adds all of the Guinean Forests of West Africa, plus
four islands in the Gulf of Guinea.325 The islands alone contain large
numbers of endemic species, and the endemism rate overall for this
hotspot is very high.32 6 The forest is severely threatened, with
318. Id at281-82.
319. I&
320. Id. at 30, 309-15.
321. Id. at 310.
322. Id. at 311.
323. Id. at 30, 367-76.
324. Id. at 367.
325. Id. at 30, 239-49.
326. Id. at 240.
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extreme habitat fragmentation and degradation throughout most of
the region.327
11. Eastern Arc Forests of Tanzania. CI expands Myers (1990)
by including the Coastal Forests of Tanzania and neighboring
portions of Kenya.32 This hotspot contains 13% of all mainland
tropical Africa's 30,000 plant species in just 0.1% of the region's
expanse, along with a 35% endemism rate among its 1400 plant
species.329
12. Western Ghats of India. CI modifies the work of Myers
(1988, 1990) by combining this area with Sri Lanka and considering
the resulting region a single hotspot.330 As defined by CI, the
combined hotspot contains at least 4780 species of vascular plants, of
which about 2180 (45.6%) are endemic.
331
13. Southwestern Sri Lanka. Myers (1990) concentrated on the
wet forest area of southwestern Sri Lanka, while CI includes other
forest areas of Sri Lanka in combining Sri Lanka and the Western
Ghats of India into a single large hotspot.332
14. Cape Floristic Province of South Africa. Myers (1990) and
CI concur on the global importance of this hotspot.333 This region
boasts the greatest extratropical concentration of higher plant species
on the planet, with 8200 species, 5682 of which are endemic. There is
also a phenomenal endemism rate at the genus and family levels,
equaled only by Madagascar and New Caledonia.
334
15. Southwestern Australia. CI slightly expands Myers (1990) as
to this hotspot.335 Millions of years of isolation have produced
extremely high levels of endemism, including 79.2% of plant species
(4331 endemics out of a total of 5469).336
16. California Floristic Province. Myers (1990) and CI agree.
337
This Mediterranean-type ecosystem is one of the few that are situated
mainly within the borders of a developed country. It is home to 4426
species of higher plants of which 48% are endemic, as well as more
327. Id. at 30, 239-49.
328. Id. at 30, 205-13.
329. Id. at 205.
330. Id. at 30, 353-63.
331. Id. at 354-57.
332- Id.
333. Id. at 30-31,219-26.
334. Id. at 219.
335. Id. at 31,405-14.
336. Id. at 407.
337. Id. at 31,177-84.
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than 30% of all known insect species in North America north of
Mexico.3
38
17. Central Chile. Myers (1990) limited this hotspot to the
Mediterranean-type area of Central Chile, while CI includes the
Winter Rainfall Desert region as well.339 It contains 3429 identified
species of plants, of which 46.8% are endemic.340
18. Hawaii. Myers (1988) recognized the significance of this
region, and CI has included it in the larger Polynesia/Micronesia
hotspot.341 The Hawaiian Islands alone contain 386 wetlands. The
biodiversity in Hawaii is under intense pressure and has already
experienced severe losses.342  Overall, the combined
Polynesia/Micronesia hotspot boasts 3334 endemic species of plants
out of a total of 6557 (an endemism rate of 50.8%), and 223 endemic
non-fish vertebrates of a total of 342 (a 65% rate).343
19. Rainforests of Queensland. Myers (1988) hotspot was also
considered significant by CI, but CI prefers to combine it with New
Guinea in a large Melanesian wilderness area.344
20. Mesoamerica. Added by CI. This hotspot includes all
tropical and subtropical natural plant formations from the Panama
Canal west and north through Costa Rica, Nicaragua, Honduras, El
Salvador, Guatemala, and Belize, and extending into southern and
central Mexico as far as the middle of the Sierra Madre Oriental 45
In terms of global biodiversity, it is one of the most significant of all
the hotspots, ranking with the Tropical Andes and Sundaland.346
There are an estimated 24,000 vascular plant species, of which about
5000 (21%) are endemic, and 521 mammal species, with an extremely
high 210 (40.3%) endemic.3 47 Overall, this hotspot harbors 2859 non-
fish vertebrate species, of which an astonishing total of 1159 (40.5%)
are endemic.34s
21. Caribbean. Added by CI. It encompasses all of the Greater
and Lesser Antilles, the Bahamas, the Turks and Caicos Islands, plus
subtropical Florida from Lake Okeechobee south through the
338. Id. at 177-78.
339. Id. at 31, 161-71.
340. Id. at 161.
341. Id. at 31, 391-401.
342. Id. at 392.
343. Id. at 37.
344. Id. at 31.
345. Id. at 31, 87-102.
346. Id. at 87.
347. Id. at 88-89.
348. Id. at 89.
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Everglades and into the Florida Keys.349 Island-derived extinction
rate predictions should apply. Plant diversity and endemism are both
very high, with an estimated 7000 endemic species out of a total of
12,000 (58% endemism).350 For non-fish vertebrates, 779 out of 1518
species are endemic (51%), including 164 of 189 amphibians
(86.7%).351
22. Brazilian Cerrado. Added by CI. Occupying the central
Brazilian plateau, this is the only hotspot that consists mostly of
savanna, woodland/savanna, and dry forest ecosystems. 352 Total plant
diversity has been estimated at 10,000 species, with 44% endemic to
this hotspot.
353
23. Mediterranean Basin. Added by CI. This is a huge hotspot,
encompassing all of Cyprus and most of Greece, Lebanon, and
Portugal, as well as smaller parts of France, Algeria, Libya, Spain,
Israel, and Morocco.354 The Mediterranean Basin hotspot features
some 13,000 endemic plant species (4.8% of the global total) and an
overall 25,000 species of plants.
355
24. Caucasus. Added by CI. It includes portions of Azerbaijan,
Georgia, Chechenia, Ingushetia, Northern Osetia, Kabardino-
Balkaria, Karachai-Cherkesia, and Adigea Autonomous Republics,
plus northeastern Turkey and a small part of northwestern Iran.
356
About 6300 plant species have been recorded in this hotspot, with at
least 1600 of them endemic.
357
25. New Zealand. Added by CI. This large island is the only
hotspot that encompasses the entire land area of a developed
nation.358 Although the absolute numbers of species are relatively
modest for both plants and vertebrates, there are extremely high
endemism rates. At least 2085 species of plants (approximately 61-
68% endemism) are found here and nowhere else,359 as are 136 non-
fish vertebrates (62.7% endemism).
360
349. Id. at 31, 109-20.
350. Id at Ill.
351. Id. at 37.
352. Id at 31,149-55.
353. Id at 149-51.
354. Id at 31,255-65.
355. Mittermeier, Myers, et aT., supra note 310, at 518.
356. HOTSPOTS, supra note 269, at 269-73.
357. Id at 270.
358. Id at 31,379-87.
359. Id. at 380.
360. Id at 37.
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26. Succulent Karoo of South Africa. Added by CI. This is the
only hotspot that is entirely arid.36' It is home to 4849 species of
vascular plants, of which 1940 (40%) are endemic. It is also a center
of diversity for many kinds of invertebrates and reptiles.
362
27. Wallacea. Added by CI. It includes the large island of
Sulawesi, the various islands to the east of Sulawesi (generally known
as the Moluccas or Spice Islands or Maluku), and the "Banda Arc" of
islands, the Lesser Sundas or Nusa Tenggara, situated to the south of
Sulawesi and the Moluccas.363 This hotspot consists mostly of tropical
rainforest, inhabited by 201 mammalian species with an endemism
rate of at least 61.2%. Wallacea also features 697 species of birds
with a 35.7% endemism rate.3 64
28. Indo-Burma. Modified and expanded by CI from Myers'
Eastern Himalayas hotspot (1988). This consists of tropical Asia east
of the Indian subcontinent, excluding the Malesian region. It
encompasses the nations of Vietnam, Cambodia, Laos, Thailand, and
Myanmar/Burma, inter alia.3 65 There are approximately 13,500
species of higher plants here, of which some 7000, or 51.9%, are
endemic. 366 The non-marine vertebrate fauna is also very diverse,
with 73 species and 8 genera of endemic mammals, 1170 species of
birds, 484 species and 143 genera of reptiles, and a host of others.3 67
This region is not well studied, and, because of the large amounts of
heavily forested territory, there may be many species yet to be
identified.
Again, this list does not necessarily reflect which hotspots might
be designated under VEPA. However, these key regions, or portions
thereof, would be likely to attract serious consideration.
What are some of the most remarkable features of these most
remarkable hotspots?
These hotspots encompass all of the remaining habitats of
133,149 identified plant species (44% of the world's total) and 9645
non-fish vertebrate species (35% of the world's total).368 These
endemic species are crowded into an aggregate expanse of 2.14
million square kilometers, or only 1.44% of the earth's land surface,
while at one time they occupied 17.4 million square kilometers, 11.8%
361. Id. at 31, 229-34.
362. Id. at 229.
363. Id. at 31, 297-304.
364. Id. at 298-300.
365. Id. at 319.
366. Id. at 321.
367. Id.
368. Myers, Mittermeier, et al., supra note 292, at 855.
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of the planet's land surface.369 The hotspots' remaining global area is
roughly equivalent to that of Alaska and Texas combined.370 They
have already lost 88% of their primary vegetation and are likely,
absent greatly increased conservation efforts, to lose much more in
the foreseeable future.
371
These hotspots feature a great diversity of habitat type. Most
contain some tropical forest, which appears in fifteen of the hotspots.
Nine are mainly or entirely made up of islands, and almost all tropical
islands belong in a hotspot. Sixteen hotspots are in the tropics, and
five are in Mediterranean-type zones.
372
Ecologists place a great deal of emphasis on degree of endemism
as the principal criterion for hotspot status, because endemics are
entirely dependent on a single area for survival.373 Endemics, because
of their restricted ranges, are often among the most vulnerable
species in any ecosystem and most in need of swift and effective
conservation action. The hotspots listed here contain at least forty-
four percent of all identified plant species as endemics-an enormous
number of species found only in the hotspots and nowhere else.
374
Also, 53.8% of all known species of amphibians, 37.8% of reptiles,
29.2% of mammals, and 27.8% of birds are entirely limited to the
hotspots.375 The hotspots are home to 81.6% of endangered bird
species and 57.5% of endangered mammal species.376 If we develop,
contaminate, or otherwise damage the 1.44% of earth's land surface
on which these hotspots cling to life, we can expect the concomitant
loss of incredible numbers of species.
The above list of hotspots is certainly subject to debate. Most
significantly, we would urge hotspot designation for the
comparatively low-risk major tropical wilderness areas. The major
tropical wilderness areas are relatively pristine compared to the often
heavily exploited and highly fragmented ecosystems and ecosystem
networks found in the above listed hotspots, and they still retain more
than 75 percent of their original vegetation. 377  These are
extraordinarily rich and diverse centers of life. There is an
astounding amount of biodiversity concentrated within these
369. Id.
370. HOTSPOTS, supra note 269, at 34.
371. Myers, Mittermeier, et al., supra note 292, at 855.
372. Ld.
373. Mittermeier, Myers, et al., supra note 310, at 517.
374. Id.
375. HOTSPOTS, supra note 269, at 37.
376. Id. at 58. These data include species listed as either critically endangered or
endangered by the International Union for Conservation of Nature and Natural
Resources.
377. Mittermeier, Myers, et al., supra note 310, at 516.
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wilderness areas, including 15,000 species of endemic plants in New
Guinea alone.378  It would be prudent to institute effective
preservation measures proactively, before they become threatened to
the same degree as other hotspots. Certainly such wonders of the
world as Papua New Guinea, the Guayana Shield region, and the
Congo river basin would satisfy whatever standard of biodiversity
were used as a benchmark for hotspot designation.
C. How Should Hotspots Legislation be Structured?
How would VEPA be structured? We propose an outline of its
general terms as follows, although there is much room for variation in
the details.
EPA could perhaps be the lead agency under VEPA, given its
expansive role in United States environmental law and regulation,
although its expertise in the biodiversity area is probably insufficient
without outside assistance. This could come in part from other
agencies with extensive wildlife preservation experience, such as FWS
and NMFS, but there must be one organization with overarching
authority. There could be a role for non-governmental organizations
as well. But, for sake of simplicity, I will refer to EPA as if it were the
lead agency for the remainder of this article.
The EPA would, in consultation with recognized scientific
experts, determine which ecosystems qualify for VEPA protection.
As indicated, the focus would be on the hotspots of the world. EPA
would need to exercise great care to make the correct decisions on
VEPA designation. Because of the nature of VEPA protection, it
would be very costly, both in the political and the economic sense, to
designate the wrong areas, or to designate too many of them. It
would be wise to limit VEPA designation to very few regions-
perhaps no more than thirty or so-in order to avoid the problems of
diminishing returns and political backlash that have plagued the ESA.
Even if practical resource limitations and political resistance
forced EPA to limit VEPA designation to only five or ten hotspots,
the effective protection of those would still constitute a colossal
contribution to the cause of biodiversity preservation if EPA chose its
hotspots well. Some hotspots are much richer than others in
biodiversity. For example, each of five hotspots-the Tropical
Andes, Sundaland, Madagascar, Brazil's Atlantic Forest, and the
Caribbean-contain endemic plants and vertebrates amounting to at
least two percent of total species worldwide.379 Together, these five
378. Myers, Mittermeier, et al., supra note 292, at 857.
379. Myers, Mittermeier, et al., supra note 292, at 855.
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hotspots harbor 20% and 16%, respectively, of earth's species of
plants and vertebrates, in only 0.4% of the planet's land surface-an
amazing rate of endemism. 380 Such is the beauty and power of the
hotspots phenomenon, yielding tremendous efficiency and economy
of preservation effort.
Indeed, when we analyze them in terms of five key factors-
numbers of endemic species and endemic species/area ratios for both
plants and vertebrates, plus extent of habitat loss-it is possible to
rank the hotspots in an ecologically meaningful and legally useful
way. Madagascar, the Philippines, and Sundaland are in the top ten
for all five categories, while Brazil's Atlantic Forest and the
Caribbean are similarly ranked in four of five categories.381 Indo-
Burma, the Western Ghats/Sri Lanka, and the Eastern Arc/Coastal
Forests of Tanzania/Kenya are close behind, in the top ten in three
categories. 382 We could reasonably use many variations on the theme
of ranking methods, and these would result in somewhat differing
priorities, but certain regions would probably rise to the top
regardless of the precise system employed.
383
The best possible scientific evidence should be used to make
these determinations. Moreover, there must be objective,
scientifically defensible criteria for designation.384 The problem of
capricious listings under the ESA has undermined its efficacy and
both its political and popular support. VEPA designations should not
be driven by sentiment, or by popular demand. Ecosystems should
380. Id.
381. Id. at 856.
382. Id at 856-57. For complete hotspot rankings based on species diversity and
endemism for birds, mammals, reptiles, amphibians, and non-fish vertebrates, see
HOTSPOTS, supra note 269, at 38-42. For similar rankings of these taxa for all hotspots
based on diversity per unit area of original extent of natural vegetation and diversity per
unit area of remaining intact natural vegetation, see id. at 46-50.
383. Id at 40-44. One method yields a "top nine" list of the following hotspots, in
order: (1) Tropical Andes; (2) Sundaland; (3) Madagascar; (4) Caribbean; (5) Brazil's
Atlantic Forest Region; (6) Mesoamerica; (7) Mediterranean Basin; (8) Indo-Burma; and
(9) Philippines. These nine hotspots together house 88,536 of a global total of 300,000
species of vascular plants (29.5%) and 6,804 of 27,298 non-fish vertebrates (24.9%) in just
0.73% of earth's land surface. Id. at 40. Other credible methods might place Choco-
Darien-Western Ecuador, Wallacea, the Guinean Forests of West Africa, or the
Mountains of South-Central China among the hottest of the hotspots, with one or two of
the above moving down a few notches in the list. See id. at 40-44, 50-55 for a variety of
approaches to ranking the hotspots.
384. As one workable standard, Myers has proposed that, to qualify as a hotspot, an
area must contain at least 0.5% (or roughly 1,500) of the world's approximately 300,000
identified plant species as endemics. Of the hotspots listed in our Article, 15 of them
contain at least 2,500 endemic plant species, and 10 harbor 5,000 or more. Myers,
Mittermeier, et al., supra note 292, at 854.
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not receive special treatment on the basis of their location close to
"home" in the sense that Americans spend more time in, and are
more familiar with, some nations than others. A hotspot in
Madagascar should be on equal footing with a comparable hotspot in
the United States or Mexico. Nor should the fact that some
ecosystems are known to harbor certain favorite species-charismatic
megafauna such as the bald eagle-qualify them for VEPA
designation if they fail to meet the threshold criteria. The focus must
be on the true hotspots of the planet, those comparatively few areas
which are home to far more biodiversity and species endemism than
the average ecosystem. These are the black boxes that contain the
greatest "treasure," and are therefore the most appropriate focal
point for our conservation efforts.
VEPA designation would be equally available for ecosystems
located in nations other than the United States. This is another key
distinction between VEPA and the ESA. One of the chief reasons
why the ESA is especially ineffective in protecting species outside the
United States is that there is no provision for designating critical
habitat (as well as developing recovery plans, or forcing formal
consultation regarding federal actions) for foreign listed species. As a
result, there are restrictions on takings, but no measures geared
toward maintaining a safe haven for the species in habitats that are
hospitable to their needs. Given that habitat destruction or
modification is the primary cause of extinction now, as generally
throughout history, this is unacceptable.
Is an overarching legal solution to the hotspots problem
necessary? Why not rely on each individual nation to enact and
enforce whatever legislation it deems appropriate for hotspots
conservation within its own borders? The short answer is that we
have tried the "let a thousand flowers bloom" method, and it has not
worked. The outcome has been more like "let a thousand flowers
die." And many of those flowers cannot be found anywhere but
within a hotspot. The hotspots are in large part a global resource.
Their loss is a global tragedy. Their preservation is a global
challenge.
A total of 800,767 square kilometers within the above listed
hotspots (about 38% of the overall total area) is currently already
"protected" in parks and reserves within these other nations.385 Some
of these are not much better than "paper parks," offering very little
protection, and all of them are in urgent need of stronger
385. Id. at 856.
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safeguards. 386  Moreover, the areas without any current legal
protection at all amount to 1.3 million square kilometers, or 62% of
the total area of the hotspots.3
7
From a scientific standpoint, it is indisputable that most of the
world's hotspots are not within the United States. Although the
United States is among the seventeen nations that are home to the
greater part of the biodiversity on the planet, it would be bad science
to pretend that the United States is home to as many or as important
hotspots as the other countries on the list. The hotspots concept does
not recognize political boundaries; it deals with the habitats that
support far more than their proportionate share of life on earth. It
cannot be denied that most of these hotspots happen to be situated in
lands that are outside the territorial limits of the United States.
For VEPA to be effective in preserving the womb of the
unknown species, it must have the power to designate vital centers of
biodiversity, i.e., hotspots, wherever they are located. The EPA
should be given the legal authority, in consultation with the best
available scientific experts, to grant VEPA designation without
restriction to foreign and domestic hotspots. If it accomplished
nothing else, this EPA action would focus public attention on
designated hotspots, and perhaps would be useful in shaping public
opinion within the applicable nations in a manner favorable to
conservation efforts therein. But much more than that is needed.
Once a hotspot is officially designated for VEPA protection, the
acceptable uses of that ecosystem should be subject to strict
scientifically-determined limits. The chief reason why so many key
ecosystems are at risk today is that, especially in developing nations,
there are severe pressures to derive maximum short- and near-term
economic gain from all available natural resources. That can mean
unregulated deforestation for purposes of farming, development, and
construction; primitive and inefficient agricultural practices;
destructive mining techniques; widespread use of highly toxic
pesticides; hunting/harvesting of species for profit; poorly controlled
air- and water-pollution; inadequate regulation of toxic chemicals and
hazardous wastes; conversion of wild lands to grazing of livestock;
deliberate extermination of wild species deemed a threat or a
nuisance to humans or their crops and domesticated animals;
diversion of sources of water for human use; and lax enforcement of
386. Id. See also HOTSPOTS, supra note 269, at 53-58.
387. Myers, Mittermier, et al., supra note 292, at 857.
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existing internal conservation laws, such as those directed toward
preventing and punishing already-illegal actions such as poaching.38
Some of these environmental stressors directly and obviously
affect a particular ecosystem, and lend themselves to specific
ecosystem preservation methods. Others, such as air pollution,
(together with its ramifications that include ozone-layer depletion,
acid rain, and global warming) present more diffuse and distant, but
nonetheless real, problems.3 89 This latter category of stressors makes
it impossible for any nation to safeguard its own vital ecosystems in
total isolation from other nations. Less developed nations seek to
gain some measure of prosperity through exploitation of their natural
resources, even as industrialized nations seek cheap sources of food
from poorer countries and inflict part of their fossil fuel pollution on
other nations. It is a new version of the tragedy of the commons, but
this time on a global scale.
390
VEPA must counter all of these formidable threats and
pressures. Left unchecked, these activities will likely continue, or
even intensify, and the world's hotspots inexorably will be consumed
by human actions inexorably. One difficulty, however, is in
determining what if any activities can safely be allowed to impact a
VEPA-designated hotspot, consistent with its preservation, and at
what level such activities can proceed.
Ideally (and idealistically) this determination would be made on
the basis of the best available expert scientific information, case by
case. It is unlikely that the same number, type, and degree of
activities would be ecologically acceptable for all hotspots across the
board. It is also unlikely that the same number, type, and degree of
pressures and threats would imperil all hotspots, given that they are
located in nations of widely varying stages of economic development
and divergent political systems. Developing nations with rapid rates
of population growth present very different challenges from those
that exist in prosperous nations such as the United States where
population size is essentially stable. Plus, nations with unstable
388. Poaching, of course, only directly influences individual members of certain species
rather than ecosystems themselves. Nonetheless, poaching often affects prominent
components of the ecosystem, such as particularly large carnivores or herbivores
(elephants, lions, etc.), and if these species are decimated there can be impacts beyond the
species level.
389. Norman Myers, Saving Biodiversity and Saving the Biosphere, in LIVING PLANET,
supra note 15, at 237.
390. Id. at 243-44. The term "tragedy of the commons" was coined by Garrett Hardin
and ever since has been used, and misused, countless times. Garrett Hardin, The Tragedy
of the Commons, 162 SC. 1244 (1968).
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governments, with real dangers of civil war, foreign war, and intense
terrorist activity, are prone to political hazards of a decidedly
different order.
Unlike the ESA, which prohibits takings and habitat
modification in a one-size-fits-all manner for all listed species,
irrespective of individual circumstances and political considerations,
VEPA should employ a flexible approach. While a rigid, uniform set
of regulations has the virtue of being readily accessed and
understood, it fails to account for important variables in ecological
circumstances and political context.
It would be tempting, perhaps, to paint with a very broad brush
and craft VEPA in such a way as to prohibit all further modifications
of, or harmful impacts on, designated ecosystems. The designated
hotspots or portions thereof could be set aside as wilderness
preserves, in essence, and insulated from virtually all human activity.
This would be the ultimate in "black box" treatment. Because the
hotspots contain, or are thought to contain, so much biodiversity that
we know little or nothing about, the best policy might be to adopt a
hands-off approach under the Murphy's Law theory that anything
that can go wrong will insofar as human impact on nature is
concerned. Aside from carefully limited scientific experiments and
exploratory forays into the hotspots, these regions would be off-limits
to all additional development, modification, destruction, and
exploration. Even indirect stressors such as air and water pollution
would be closely regulated.
Purely from a scientific standpoint, the hands-off method might
be optimal in light of the great uncertainty inherent in hotspots
ecology. It would insulate fragile, poorly-understood hotspots from
essentially all human influence, with the exception of limited scientific
study. When you are presented with a black box containing
mysterious and delicate treasure, the best way to ensure that you
cause no harm is to leave the box alone. Let some experts explore
the contents for you and try to add to your knowledge of what they
are, how much handling they can tolerate, and what value they might
have for you and for others, but take no other action to disturb the
box. A fortiori, when dealing with living things, the very identities of
which are unknown, not to mention their specific environmental
needs, it may be most prudent to allow nothing to change the status
quo. It is reasonable to presume that whatever species are currently
living within any hotspot are adequately served by the nutrients,
shelter, web-of-life symbiotic species, and climatic conditions that
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now exist there. It is impossible accurately to predict the
consequences that would flow from further altering any of the above.
On the other hand, where human activity is currently or is likely
in the future to encroach upon the preserved area, valid scientific
principles may call for some variation of a strict hands-off policy.
39
Active management efforts may be required to counteract the effects
of past, current, or future human actions beyond the boundary of the
protected area. For example, people may need to counteract
competition with or predation by non-native species, which, once
introduced into an ecosystem, often spread rapidly and are very
difficult to eradicate.39 Protecting a hotspot ecosystem from the
threat of such intruder species will often require active management.
Human management may also be needed to offset changes in fire
patterns and other aspects of the natural environment. Because of
these and other ramifications of a wilderness reserve system,
prominent ecologists believe that most areas dedicated to wilderness
preservation should not be left entirely "undisturbed," but rather
require active human management 93
Some guiding principles have become well-accepted in the field
of ecosystem management, and these principles tend to support a
largely, albeit not absolutely, hands-off policy. Specifically,
(1) species well distributed across their native range are less
susceptible to extinction than species confined to small portions of
their range; (2) large blocks of habitat containing large populations of
a target species are superior to small blocks of habitat containing
small populations; (3) blocks of habitat close together are better than
blocks far apart; (4) habitat in contiguous blocks is better than
fragmented habitat; (5) interconnected blocks of habitat are better
than isolated blocks, and dispersing individuals travel more easily
through habitat resembling that preferred by the species in question;
and (6) blocks of habitat that are roadless or otherwise inaccessible to
humans are better than roaded and accessible habitat blocks.394 For
these reasons, something approaching a blanket prohibition on
human impact, with appropriate management exceptions, could be
technically optimal, if politically controversial.
391. See Doremus, supra note 13, at 55-58.
392. See David S. Wilcove et al., Quantifying Threats to Imperiled Species in the United
States, 48 BIosci. 607, 608-09 (1998).
393. See Donald A. Falk & Peggy Olwell, Scientific and Policy Considerations in
Restoration and Reintroduction of Endangered Species, 94 RHODORA 287,303 (1992).
394. REED F. Noss & ALLEN Y. COOPERRIDER, SAVING NATURE's LEGACY 141
(1994).
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In the alternative, VEPA could make use of an international
panel of prominent experts in ecology, biodiversity, and natural
resource management. For each ecosystem designated for VEPA
protection, this panel would be responsible for making detailed
recommendations to EPA as to acceptable and unacceptable
activities relating to that ecosystem. This would need to be an
ongoing process, accomplished in stages. For example, a preliminary
set of guidelines could be required within one year of designation,
with continued scientific research thereafter and annual revisions of
the guidelines as more information becomes available and conditions
change. The range and extent of permissible activities could be
adjusted depending on the results of continuing research in each
hotspot.
How would EPA place restrictions on activities that impact
VEPA-designated hotspots? This question is complicated by the fact
that so many hotspots fall outside of the jurisdiction of the United
States. Short of an enforceable international treaty395 that includes as
signatories each of the nations that hosts a hotspot, how could the
environmental laws of the United States regulate human actions in
other lands?
EPA could, based on input from the applicable scientific panel,
draft a set of proposed regulations for each designated hotspot. The
proposed regulations would then formally be delivered to the political
leadership of the nation that is home to each hotspot. The host
nation would have a period of time in which to implement, by
legislation or executive order, enforceable legal provisions within its
own jurisdiction substantially consistent with the EPA proposal.
Although there should be a mechanism by which the host nation can
contest certain aspects of the proposed restrictions on the basis of
scientific principle or practical infeasibility, this cannot be allowed to
delay effectuation of meaningful VEPA protection in the interim.
One of the most serious flaws in the ESA is its vulnerability to
lengthy delays at multiple key stages-listing, designation of critical
395. The Convention on Biological Diversity addresses international biodiversity
concerns to some extent, but it lacks teeth and it lacks key signatories/ratifying nations.
The Convention entered into force on 29 December 1993 with 168 signatories. Its
objectives are "the conservation of biological diversity, the sustainable use of its
components, and the fair and equitable sharing of the benefits arising out of the utilization
of genetic resources." However, the legal effect of the Convention, even among its
signatories, is primarily in the area of fostering scientific and technical cooperation, and
the sharing of ecologically sound technologies. It does not provide incentives for
protecting vital species or ecosystems, nor legal sanctions for the failure to do so.
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habitat, and development of recovery plans. VEPA must be
structured so as to impose automatic requirements as proceedings
continue, lest ecosystems be plundered while legal protections are
mired in a bog of procedural delays.
By referring the EPA proposal to each host nation for whatever
legally binding implementation is deemed appropriate by that
nation's leaders, VEPA would allow for a variety of approaches.
Some nations might opt for more restrictive measures than
recommended by EPA. Some might favor positive inducements over
civil and criminal penalties for violators, or vice versa. In time, there
would be sufficient empirical data resulting from a multiplicity of
approaches to enable each nation to make more informed choices.
The progressive diminution in uncertainty should be one of the
primary goals of the VEPA process-to learn more about
biodiversity, to peel away the mysteries of the hotspots, and to
advance the state of the art in ecosystem conservation.
The conservation choices would, in some instances, be extremely
difficult. Here is one more reason why. If the boundaries of the
above listed hotspots are defined as broadly as proposed by CI,
sometimes including large islands in their entirety, a surprising fact
emerges. The hotspots are not only home to the Lion King's share of
earth's biodiversity; they are also home to almost 20% of the world's
human population.3 96 In 1995, more than 1.1 billion people were
living within the hotspots. 397 Moreover, the population growth rate in
the hotspots was roughly 1.8% per year from 1995-2000, substantially
higher than the 1.3% of the world as a whole.3 98 Even the three major
tropical wilderness areas were home to nearly 75 million people in
1995, and the growth rate of 3.1% per year was more than twice the
global average.
3 99
This substantial intersection of hotspots and human habitation
could require a variety of conservation measures, depending on the
proximity and extent of human population centers to the key
ecological regions. Although it may make scientific sense to
designate all of Madagascar as a hotspot, for example, it would be
396. Richard P. Cincotta, Jennifer Wisniwski, & Robert Engelman, Human Population
in the Biodiversity Hotspots, 404 NATuRE 990 (Apr. 2000).
397. Id.
398. Id.
399. Id. at 991. In general however, and in contrast to the listed hotspots, which often
feature large numbers of people living within them, the major tropical wilderness areas are
much more sparsely populated (generally fewer than 5 to 8 people per square kilometer
on average). Id. See also Myers, Mittermeier, et al., supra note 292, at 857.
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impossible to impose uniform restrictions on human activity
throughout the nation; some areas would have to be more open to
development, while relatively undisturbed areas could receive much
more comprehensive protection. In any event, the problem
underscores the nexus between human need and the imperilment of
the hotspots.
VEPA designation and the ensuing nation-specific legal
protections, of course, would be of only symbolic and informational
significance unless they carried with them real and substantial
consequences for human actions relating to the designated hotspots.
But what should those consequences be? Again, we must learn from
the mistakes made with the ESA if we are to craft an efficacious plan
for protection of the most vital ecosystems in the world.
The ESA approach to enforcement is to carry a very big "stick"
while maintaining a red-meat diet utterly free of "carrots." As we
have discussed, the onerous land use restrictions that accompany
ESA designation of critical habitat are exacerbated by severe
penalties for takings and other violations. There are no incentives
built into the ESA that in any way soften the impact on a landowner
who happens to have listed species or their critical habitat on her
property. There are no positive consequences, no benefits that flow
to such a landowner. The result is the "shoot, shovel, and shut up"
syndrome. Why should a private landowner react with anything but
dismay when she discovers a listed species inside her fence? The
manifest unfairness of making private individuals shoulder the burden
of preserving a public resource has generated damaging controversies
under the ESA, on top of the perverse incentives the ESA creates to
"3-" the problem.
Consider the example of the rainforests. They are slow-growing
and, once destroyed, they may be irreplaceable. Guarding them is
very expensive if not impossible, given their enormous size and
inhospitable terrain. And while they contribute enormously to the
planet's health through photosynthesis and biological diversity, if left
standing, they present few tangible benefits to the local people and
the nations in which they grow. But they can yield quick profits to
the opportunists who chop them down. In fact, governments have
actively encouraged deforestation by giving tax credits which allow
land speculators to offset the costs of clearing forest land for cattle
ranching against their income tax; by providing subsidized credit for
crops and livestock; by building roads; and by supplying underpriced
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electricity.400 A Brazilian law, now rescinded, long allowed a farmer
who cleared an acre to claim title to two acres.401 With such powerful
perverse incentives at work, it is inevitable that the destruction will
continue unless adequate rewards can be, made available for those
who preserve and manage the forests on a sustainable yield basis.
VEPA must combine positive incentives for compliance with
penalties for noncompliance if it is to be effective. 4°2 If it relies
excessively on command and control measures, i.e., if it is all "stick,"
it will produce the same type of perverse incentives and costly
controversies as the ESA. There must be real, significant benefits
that redound to the affected nation and its citizens when a hotspot is
selected for VEPA designation.
This is particularly crucial in light of the fact that VEPA would
apply equally to all designated ecosystems irrespective of which
nations happen to contain them. Extraterritorial application of
environmental statutes is a sensitive issue. If the United States
attempts, through legislative penalties, to regulate the internal affairs
of other nations through VEPA or any other environmental law,
there would be serious legal and political obstacles. That is why the
approach recommended herein is to convey EPA's proposed
restrictions to each host nation for modification and implementation
through the legal mechanisms available therein. Each host nation
would then be responsible for creating, implementing, and enforcing
its own means of preserving its VEPA-designated hotspots.
How would VEPA ensure that other nations (1) enact in a timely
manner appropriate legal protections substantially consistent with
EPA proposals, and (2) actively, consistently, and effectively enforce
such legal protections with respect to the people within its
jurisdiction? How can the dangers of perverse incentives and lax
enforcement be addressed? How can the political and international
legal issues be handled?
I suggest that Congress support VEPA implementation through
authorization and appropriation of a fund specifically dedicated to
this purpose. Although unlike the Superfund used under CERCLA
to pay for remediation of past environmental contamination in that it
would not be replenished from money recovered from violators, the
400. CAIRNCROSS, supra note 71, at 142-45.
401. Id. at 145.
402. See generally Jon H. Goldstein, The Prospects for Using Market Incentives to
Conserve Biological Diversity, 21 ENVTL. L. 985 (1991).
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VEPA fund would be similar to Superfund in its focus on a particular
environmental concern.
Once an ecosystem is designated for VEPA protection in a
foreign country, that country would become eligible for a portion of
the VEPA fund, contingent upon compliance. Before any funds are
available to a nation, that nation should demonstrate that it has taken
all necessary steps to enact and implement the legal controls called
for in the EPA proposal. If, in the judgment of the EPA
Administrator, the host nation has set in place the appropriate legal
regulations to preserve the hotspot in question, VEPA funds should
be provided to assist in the implementation and enforcement of those
regulations. Often, the host nation will be much less wealthy than the
United States and may lack the wherewithal to launch effective
protective measures.4 3 Through VEPA payments the United States
would alleviate a substantial part of that burden. But VEPA funds
should do more than aid in implementation and enforcement.
To create an incentive for other nations to comply, and to
counteract any perverse incentives that restrictions on development
could generate, VEPA funds should be used to compensate for lost
opportunity costs. Developing nations would be understandably
resentful of United States efforts to restrict their economic
advancement; after all, during the expansion phase of American
history, there were few if any environmental hurdles to overcome. To
be fair to developing nations, which tend to be in far less favorable
economic condition, the United States must pay for the
modernization and economic enhancements that might have been
achieved by exploitation of the protected ecosystems. Indeed,
Norman Myers has identified poverty/lack of economic development
as the greatest threat to the world's remaining vital hotspots. 4°4 He
summarizes the situation as follows.
403. For example, the problem of poachers is a serious one that threatens the survival
of prominent species such as elephants, gorillas, and lions. In certain nations that harbor
such wildlife, poaching has proved to be a persistent and intractable threat, even within
putatively protected nature preserves. Poaching can be very profitable, and legal
alternatives often cannot offer anything approaching that level of income for most people.
As a result, poachers may pursue their illegal trade with violent tenacity. Armed with
automatic weapons, grenades, and other military-type armaments, poachers are the
equivalent of a formidable insurgent force, capable of and willing to use whatever means
are necessary to continue their activities. See R. W. Johnson, Plan for Giant New African
Game Park Raises Fears of Poachers' Paradise, SUNDAY TIMES (London), Dec. 3, 2000;
Creatures Common Contraband in Cold Weather, TORONTO STAR, Edition 1, Dec. 27,
2000. It is totally unrealistic to expect struggling governments within developing nations
to counteract such threats effectively without a great deal of assistance.
404. Norman Myers, Saving Biodiversity and Saving the Biosphere, in LIVING PLANET,
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Plainly, and humanitarian considerations apart, we should bear in
mind that there is no greater threat to protected areas than the
destitute person who disregards the boundaries of the best-
protected park if he or she feels there is no other place to gain a
livelihood .... Of course, our first and overriding concern for the
region must be human survival. But the prospect has ominous
implications for protected areas .... [T]he principal threat to
protected areas comes from multitudes of impoverished people
practicing rudimentary agriculture. An underdeveloped region will
be unable to modernize its agriculture, so the small-scale farmer
will continue to practice extensive rather than intensive
agriculture .... In other words, the biggest threat of all for
protected areas is lack of development.
405
In fight of this and in stark contrast to the ESA approach, VEPA
should ensure that affected nations and their often rapidly growing
number of individuals benefit rather than suffer from its provisions.
The amount of VEPA funds transferred to host nations could be
determined in each case by EPA, in consultation with Congress.
Funds should be sufficient to replace any revenues lost to the host
nation due to (1) cessation of activities that impinge on designated
hotspots; (2) enforcement costs; and (3) costs of other affirmative
measures instituted to protect the hotspots. At a minimum, enough
funds should be transferred to place each host nation in no worse an
economic posture than it would have been in without VEPA. Beyond
this, it is quite desirable to provide some substantial amount of
additional funds that could be used by each host nation for whatever
internal improvements it deems necessary, along the lines of
traditional forms of foreign aid. Such additional funds would reduce
the risk of perverse incentives and foreign resistance to VEPA
restrictions. Funds of either type should be sent to host nations in
relatively small installments, at frequent periodic intervals, so as to
provide a means by which payment can be tied to compliance.
For VEPA to be effective, there must be a mechanism by which
host nation compliance is independently assessed by EPA, on a
frequent, regular, recurring basis, and there must be predictable,
significant consequences of both compliance and noncompliance. If
inspections show substantial compliance, there need be no reduction
in VEPA payments to that nation in the next payment cycle. But if
there are uncorrected and serious violations of the applicable
regulations, the next payment cycle should bring a meaningful
supra note 15, at 241-42.
405. Id. at 241.
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diminution in revenue for the host nation. There could be a standard
framework for calculating the percent reduction in transfer payments,
akin to those in use for other environmental statutes, that base
penalties on factors such as the severity of the environmental harm,
the seriousness of the risk, the degree of intentionality involved, the
extent to which the regulated entity profited from the violation, and
whether there have been repeated violations.
Conversely, if a particular nation is demonstrably doing an
outstanding job preserving its designated hotspot, well beyond the
minimum level of compliance, there could be a provision for
awarding additional VEPA funds to that nation, above the usual
amount. If these supplemental payments were linked to genuine,
verifiable excellence in conservation, and if the payments were large
enough to be perceived as significant by the host nation and other
nations, they could supply a useful further incentive for innovation
and initiative in effectuating compliance with VEPA. VEPA should
make wise and effective stewardship a rewarding enterprise, not only
in the sense of satisfaction over a worthwhile job well done but also in
terms of financial benefit.
It may be advisable to build into VEPA some other penalty
provisions in the event that withholding VEPA funds proves to be an
insufficient deterrent for noncompliance. Some portion of non-
VEPA foreign aid funds that otherwise would have gone to the
noncomplying nation could be withheld in the event of especially
egregious violation. This is analogous to the practice within the
United States whereby federal highway funds can be withheld from
states that fail to comply with certain provisions of the Clean Air Act.
The potential loss of such funds is a powerful "stick" that might be
necessary to complement the "carrot" aspects of VEPA,40 6 but if the
incentive portions are properly implemented, there should not be
many occasions on which the harshest punitive sanctions are called
for.
D. Is Hotspots Legislation Realistically Possible?
The hotspots legislation I have proposed would face formidable
political opposition, both in the United States and in the other nations
VEPA would affect. The reasons for this opposition center around
406. The Federal Swampbuster Program, for example, denies federal farm subsidies to
farmers if they convert wetlands to agricultural uses. See Bradley C. Karkkainen,
Biodiversity and Land, 83 CORNELL L. REV. 1, 66-68 (1995).
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the same factors that render hotspots so important and so elusive. To
illustrate, we will return to the metaphor of the black box.
Americans are in the position of a person who is comfortably
well-off in terms of creature comforts, and is asked to contribute
significantly to the aid of numerous less-fortunate individuals, each of
whom is in the possession of a black box. This hypothetical
prosperous American is already accustomed to paying burdensome
taxes, with a substantial portion of those taxes going to people in
other countries. Hotspots legislation would compel this person to dig
even deeper into deep pockets to compensate foreigners-some
would say bribe them-not to harm their black boxes. Why?
Because those black boxes might hold treasures that on multiple
tangible and intangible levels might benefit people, might help the
environment, and might even be vital to people all over the world.
To tax-weary Americans, that might be one or two mights too many.
From the perspective of the other nations in which almost all of the
hotspots are situated, there is a different set of practical obstacles.
The typical circumstances are those of a poor person who is struggling
to feed and clothe the immediate family. This person is wrestling
with the bottom levels of Maslow's hierarchy of needs, fighting to
obtain and retain even the basics of life. At or near the subsistence
level, there is no time for worrying about the long term, and no room
for global concerns. This person has, as perhaps the only possession
of much practical value, a black box. At present, the choices are
altruistically to preserve and protect the black box, and thereby
realize virtually no profit from owning it, or to sell or break into and
use at least part of the black box to stave off life-threatening
privations. Even the acts of preserving and buying insurance covering
the black box would cost this person money and resources that can
scarcely be spared, and the benefits, if any, of this sacrifice would not
redound only or even primarily to the benefit of those at home, but
would be enjoyed by the whole world. What would you do in this
situation?
To counter the natural tendency to exploit the black boxes for
the benefit of self and family, hotspots legislation must make it
worthwhile for a poor person/nation to forego the very real
short-term benefits that can be derived from cracking into and
selling/using the black boxes and their contents. The legislation must
also provide the wherewithal to safeguard the black boxes. And the
legislation must make continued exploitation of the black boxes,
clearly and demonstrably, the significantly more expensive option.
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Given the exigencies that confront most of the developing nations,
this would require a substantial array of incentives and penalties.
There are two very different sets of haves and have-nots in the
world. In terms of material goods and financial wealth, the United
States and a few other nations are the haves, with the developing
nations largely empty-pocketed. But in terms of biodiversity richness,
especially at the hotspots level, the situation is essentially reversed.
The developed nations are the have-nots of biodiversity, while the
developing hotspot-host nations are the rich ones. This is in large
part the very result of the exploitation of biodiversity in which the
developed nations have indulged on the road to riches; they have
attained material wealth, at the cost of their natural resources and
formerly-immense wildernesses.
In a very real sense, the developed nations have traded their
birthright, i.e., the once-vast natural resources within their
boundaries, for a "mess of pottage," i.e., the material wealth they now
enjoy. The analogy to the biblical Esau is powerful, because the
actions of these nations have truly relinquished priceless and timeless
treasures in order to satisfy a craving for far more transient gut-level
gain. Moreover, the "mess" they have received is indeed a mess in
more ways than one-not only a sizable amount of material goods,
but also a huge and unruly problem. Like Esau, who "despised his
birthright,"40 7 they have dealt with the wonders of nature as if they
were nothing but means to an end, of value only if they could be
exchanged for something they can consume.
The developed nations now point the finger of blame at the
developing ones that are exploiting their own natural resources,
including hotspots, to try to raise their standard of living and enter
the community of modem nations. When they do, the response from
those poorer lands is entirely predictable and justifiable on the basis
of equitable treatment and, if you will, equal opportunity for all
nations.
The developing nations accuse their wealthy relatives of
hypocrisy for condemning them for doing the same things that
brought the "first world" countries to that status. They allege that it
is easy for rich nations to spout preservationist sentiments now,
because their wilderness areas are already mostly destroyed-forests
cut down, rivers dammed, prairies plowed, mountains leveled, soil
mined. Developed nations have little to lose by calling for a cease fire
in the war on the wilderness at this point, because they have virtually
407. Genesis 25:34 (King James).
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nothing left to shoot at.- The developing nations see the first-world
countries as having made their fortune by exploiting the natural
resources that they once found within their territorial boundaries.
These nations now want the same advantages for their people-
adequate food, health care, sanitation, education, and an economy
that can compete in the modem marketplace.
When these poorer nations look at the United States, they see
what gains are possible from using, and using up, the natural wonders
within their grasp. Why, they ask, should they shoulder all the
burdens of preserving hotspots that happen to exist inside their
borders, when the entire world would benefit? Why, they ask, should
they suffer all the economic deprivation brought on by lost
opportunities to sell, cultivate, harvest, clear, mine, or build on the
land that is theirs, when that forbearance redounds to the advantage
of all the globe's people? Why, they ask, should their national
sovereignty not entitle them to just compensation when they perform
a highly valuable service for all the peoples of the planet by
preserving the hotspots that belong to their nation and to them
alone? They correctly assert that the United States did not hesitate to
develop its resources from sea to shining sea as it toiled to become a
world power. Now that the United States has achieved its manifest
destiny, we smugly castigate less developed countries for their wanton
destruction of rainforests and other key habitats. And why not? We
already have our material treasures, largely purchased at the cost of
our own hotspots. The onus of preservation today must necessarily
fall disproportionately elsewhere, where there are still hotspots
remaining.
The twin national epidemics of convenient myopia and historical
amnesia allow the United States and other developed nations to decry
the devastation of the world's hotspots while doing nothing to stop it.
We have shown that neither the ESA nor any other existing statute,
treaty, or other instrument is even remotely adequate to save the
hotspots. Yet any potentially effective measure such as VEPA would
almost certainly encounter huge political opposition. It is easy to
anticipate the arguments that would be brought against VEPA: It
would be a colossal waste of money that we desperately need to
spend at home on social programs, defense, or reduction of the
national debt. Why should we be the world's zookeeper, especially
when we do not even know what species are in the zoo? If hotspots
are so important, let the whole world contribute a fair share of the
expense for preserving them. Why should we bribe other sovereign
nations not to destroy their own countries? The foreign hotspots are
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an internal problem for those other governments to solve. And how
do we know for certain that there are millions of unknown species
hidden inside these hotspots, let alone that some of them could be
valuable to us now or at some nebulous time in the far-off future?
We have better things to do with our tax dollars than gamble them on
so much speculation.
To be fair, there is some power in the arguments of both the
developing nations and the United States. The hotspots pose a
problem of great difficulty and complexity, and the solutions are
neither readily apparent nor facile. This is precisely why nothing has
been done. This is precisely why, if nothing is done, the hotspots will
continue to be decimated inexorably until, inevitably, they cease to
exist. Yet there is a way to analyze the hotspot issues and all the
unknowns in the hotspot preservation equation in a rational manner
that takes into account all the areas of uncertainty and the magnitude
of the risks and benefits that flow from various circumstances.
E. The Hotspots Wager
With billions of dollars at stake, and gigantic consequences
possible from certain particularly wise or unwise decisions, how
should we choose what to do about hotspots preservation? The
following table is our attempt to simplify the main issues relevant to
the question of whether a VEPA-like legal solution to the hotspots
puzzle should be implemented. The table distills the primary
question marks in the hotspots equation into three unknowns that
may never become knowns. These unknowns form the core of most
of the objections to VEPA outlined above. In essence, they are
(1) the actual extinction risk faced by the species, whether identified
or not, within the world's hotspots; (2) the true number of different
species that live in the hotspots, including any and all unidentified
species; and (3) the "real" practical value of all hotspots species, both
known and unknown species, in terms of current or future practical
benefit for humans and/or the environment. Critics would argue that
these unknowns probably cannot be ascertained, and that in light of
so much uncertainty it would be irresponsible and imprudent to risk
billions of tax dollars on safeguarding hotspots. Are they right? The
table can help us decide.
Obviously, the table is intended as a simplification. We
recognize that the true situation as to each unknown, if we could
somehow determine it, would be some complex and shifting position
along a continuum of possibilities. Nevertheless, for purposes of
framing the issues, we have boiled these down to two polar opposites
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at the extremes of each continuum, either "low" or "high." Anything
between these limits would merely be variations on the general
theme. Within a given variable, there can also be complicating
factors. For instance, some species are at much higher extinction risk
than others within any hotspot; some hotspots as a whole are in
greater danger than others, and/or would cost more to preserve; some
species have much more current or future practical value than others;
and some hotspots contain far greater numbers of species and/or
more valuable species than others. Also, much of the practical value
of a particular hotspot could theoretically be confined to one species
among the hundreds of thousands that reside therein. Such factors as
these could and should be used to craft individually tailored
regulations and management plans for each hotspot under VEPA, but
they need not detract from our use of the table as an illustrative tool
to shape decisionmaking.
One other point deserves explanation. The variable for practical
value of all species within hotspots encompasses both identified and
unidentified species. It also includes both currently known uses and
those that still wait to be discovered or needed. It may be centuries
before we learn about certain benefits we could derive from a
particular species' genotype or phenotype. Plus, new diseases, new
environmental stressors, changed atmospheric conditions, and other
unpredictable future events could be many years away at present, but
someday they may confront us, and a previously "insignificant"
species could suddenly take on great value by offering the solution.
We could have designed the table with separate columns for current
and future value of species, and/or for known and unknown species,
but this would have complicated the table without real gain in utility.
Our decisions as to hotspot preservation would not be altered much,
if at all, by separating the categories of species value in this manner,
so we have placed them in one variable.
Let us explain the bad news outcomes first. A "serious error" is
a failure to protect hotspots when there is in fact a major extinction
risk in general for the species therein but the tangible value of those
species overall is low. This is a serious error because presumably
some species will go extinct due to our inaction, and they will have
intangible value. If there are many unknown species, this value is
multiplied greatly, resulting in a "first order serious error," while if
that number is actually low, we have a low multiplier effect and a
"second order serious error."
Similarly, a "grave error" is a failure to protect hotspots when
there is in fact both a major extinction risk for whatever number of
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species live therein and high actual tangible value for those species.
This is a grave error because some species will die out that could have
provided people or the planet with great benefits, such as cures for
disease, valuable genes, ecosystem services, new sources of nutrition,
etc.
ENACT VEPA TRUE TRUE TRUE RESULTS OF VEPA
& FUND DEGREE OF NUMBER OF TANGIBLE FUNDING
MAJOR EXTINCTION UNKNOWN VALUE OF ALL DECISION
HOTSPOTS RISK IN SPECIES IN SPECIES IN
PROTECTION? HOTSPOTS HOTSPOTS HOTSPOTS
NO LOW LOW LOW LUCKY WAGER,
MONEY SAVED
NO HIGH LOW LOW SECOND ORDER
SERIOUS ERROR
NO LOW HIGH LOW LUCKY WAGER,
MONEY SAVED
NO HIGH HIGH LOW FIRST ORDER
SERIOUS ERROR
NO LOW LOW HIGH LUCKY WAGER,
MONEY SAVED
NO HIGH LOW HIGH SECOND ORDER
GRAVE ERROR
NO LOW HIGH HIGH LUCKY WAGER,
MONEY SAVED
NO HIGH HIGH HIGH FIRST ORDER
GRAVE ERROR
YES LOW LOW LOW UNUSED-
INSURANCE
YES HIGH LOW LOW SECOND ORDER
SOFT BENEFIT
YES LOW HIGH LOW UNUSED
INSURANCE
YES HIGH HIGH LOW FIRST ORDER
SOFT BENEFIT
YES LOW LOW HIGH UNUSED
INSURANCE
YES HIGH LOW HIGH SECOND ORDER
JACKPOT
YES LOW HIGH HIGH UNUSED
INSURANCE
YES HIGH HIGH HIGH FIRST ORDER
JACKPOT
The accelerating and potentially catastrophic loss of biodiversity
is quite unlike all other environmental threats because it is
irreversible. 4 8 That is why we chose the term grave error. Unlike air
pollution, water pollution, toxic waste dumping, or any other form of
408. Mittermeier, Myers, et al., supra note 310, at 516.
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environmental harm, the destruction of life is a wrong that can never
be righted no matter how much money we spend and no matter how
hard we try. Once the living product of millions of years of
refinement is shattered, no subsequent penalties, no matter how
severe, can ever restore it. There is no remediation possible, no
clean-up except for the bones. Prevention is the only cure.
Now for the good news. This comes when we invest in hotspots
preservation and the (unknown and unknowable) facts show that this
was the right move. A "soft benefit" obtains when there is actually a
high risk that whatever species exist in the hotspots will become
extinct unless we act, but the tangible benefits those species offer are
relatively low. This is a soft benefit because our actions will
presumably save some species from extinction, and those species will
confer intangible benefits in terms of a sense of weli-being, moral
satisfaction from having done the right thing, etc.409 If there are many
unknown species, this is multiplied and we have a "first order soft
benefit," while the converse yields a "second order soft benefit."
And where our investment in hotspots preservation finds both a high
overall risk of extinction for species therein and high tangible overall
value for those species, we hit the "jackpot." Our dollars will buy the
preservation of species that will pay us back manifold. If there are
multitudes of unidentified species in the hotspots, the tangible value
of these will be multiplied further, rewarding our investment with a
"first order jackpot," while small numbers of such species would
present a "second order jackpot."
There are two other possible consequences, each of which can
spring from four different combinations of variables. If our decision
is not to spend significant amounts of tax dollars on hotspots
preservation, and it turns out that there is actually a low extinction
threat facing the species in the hotspots, we have in effect made a
"lucky wager." We have not squandered billions of dollars trying to
save species that were not going to go extinct anyway. This is true
regardless of the number of unknown species in existence within the
hotspots or the practical value all the species in the hotspots, both
identified and unidentified, hold for people and the planet. There is
no need to spend money saving something that does not need to be
saved.410
409. HOTSPOTS, supra note 269, at 67.
410. However, short of actual extinction, the number of individual members of some or
many of the species in the hotspots may be significantly reduced in the absence of major
preservation efforts. Over time, this diminution of population size could lead to reduced
vigor, lessened genetic diversity, and greater vulnerability to disease, predation, or
changed habitat conditions. In the long run, the extinction rate may be exacerbated due to
our inaction, even without a high current extinction risk.
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Along similar lines, if we do opt to fund VEPA-like legislation to
the tune of billions of dollars, it might again be the case that there is
no great threat to the existence of whatever species inhabit the
hotspots. Under these circumstances, the money we spend protecting
the hotspots could be considered wasted, because we did not really
need to be concerned about the extinction situation. 411  More
accurately, we choose to call it "unused insurance," because it is
somewhat akin to money we personally spend on various forms of
insurance-life, health, homeowners, automobile collision-for any
period in which we do not actually need to file a claim. We spend
insurance money to cover ourselves for harmful, even disastrous,
eventualities that might befall us. The fact that we may not suffer any
misfortune that leads to a payout from our insurance policy does not
mean that we were foolish to buy insurance in the first place. After
all, how were we to know that we would be so lucky?
If we examine the table and all of the ways in which the variables
can be combined, we can develop a theory for optimal
decisionmaking regarding the hotspots question. The results column
holds the key. The dramatic outcomes follow from the situation
wherein the hotspots are in fact at high risk and contain species
(known or unknown) with great tangible value; where these factors
are combined with a third factor, i.e., large numbers of unknown
species nestled within the hotspots, we find the most extreme
outcomes of all.
None of the other results approach the magnitude of either a
"jackpot" or a "grave error." Although VEPA could easily cost
several billions of dollars each year, neither the "needless"
expenditure nor the "lucky" saving of such amounts of money is on
the same level of importance as a jackpot or a grave error. A jackpot
would mean incalculable benefits to people and planet for countless
years, while a grave error would spell disaster from irretrievably lost
solutions to major health and environmental problems. Similarly,
where "only" intangible value is available from hotspot species,
saving or losing these species in numbers large or small can be a
matter of considerable importance, but of a different and lower order
of magnitude than a jackpot or grave error.
411. The enhanced protection of such hotspots could still provide a positive outcome in
the form of greater viability of some of the species therein. Although most species would
not have become extinct even without the heightened preservation efforts, presumably the
species would benefit from more protection. They may enjoy an increase in population
size, flourishing with more undisturbed habitat for breeding, feeding, and sheltering. This
could prove important eventually, in the event of an outbreak of disease, or devastating
fire, floods, earthquakes, etc. A rise in numbers could supply a crucial cushion against
future threats. Thus, the analogy to unused insurance is imperfect; even absent a major
extinction threat, hotspots preservation can be expected to yield worthwhile benefits.
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What would a rational decisionmaker do? If one accepts the
premises, the decision whether to fund hotspots legislation is similar
to the situation at issue in Pascal's wager.412 We have two main
options, and some unbridgeable gaps in our knowledge of crucial
facts. The consequences for guessing wrong and making the wrong
wager are far more momentous on one side than on the other.
First, consider the less consequential outcomes. The worst that
can happen if we fund hotspots legislation where these is only a low
extinction risk is that those billions of dollars are spent to protect
species that would not have gone extinct even without our
intervention. Certainly, those funds could have been spent on other
things that might have yielded significant benefits, but most likely
they would have been no more efficacious than any other tax dollars.
This is a negative outcome, but no worse than any other
governmental spending that eventually proves to be suboptimal. The
corollary of this is the impact of a decision to refrain from funding
VEPA where we find that no disasters result because there was only a
low risk of extinction. We would have that money available to spend
on other governmental programs or on debt reduction, but again,
probably no world-changing benefits would result. This is a positive
outcome, but again, not of the earthshaking variety, literally or
figuratively.
It may seem strange to dismiss either the expenditure or saving
of billions of tax dollars annually as inconsequential, but relative to
the most extreme results possible, that assessment is exactly right.
This is because there is, in effect, no limit to the magnitude of either a
"grave error" or a "jackpot" result.
A grave error situation is the ultimate example of the "penny
wise, pound foolish" syndrome. If we gamble that the hotspots are
not facing a major extinction threat and that the tangible value of the
species within them is not high, there is a chance that we could be
wrong. We would do nothing to stop the extinction of species,
412. Blaise Pascal (1623-1662) was a brilliant French mathematician, scientist, and
philosopher. His famous "wager" is one of the most intriguing of his many contributions.
Simply put, Pascal's wager deals with our choice of whether to believe in God, or more
accurately our decision whether to believe in God and to live as if God cares how we live.
Given that we cannot definitively determine God's existence or nonexistence nor discern
the nature of God through objective, scientific means, what is the wise choice in light of
the uncertainties? Pascal presupposed that God rewards belief and righteousness with
eternal bliss and punishes disbelief and sinfulness with eternal anguish. Pascal posited that
under these circumstances we should "bet" on God and believe/live a righteous life
because if we do the rewards will be infinite for us if God exists, while our losses will be
insignificant if there is no God. If God exists and we reject God, we have lost everything,
but if there is no God and we have believed in a fiction, at least we have led a good life
and have not truly lost anything. PETER KREEFT, CHRISTIANITY FOR MODERN PAGANS:
PASCAL'S PENSEES EDITED, OUTLINED, AND EXPLAINED 292 (Ignatius Press, 1993).
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perhaps millions of species, that hold the keys to conquering deadly
diseases (some of which may not yet exist),' improving food
production, reducing toxic pesticide use, and a vast array of other
vital benefits. It would be difficult to place a dollar value on such
losses, but many human lives could easily be part of the casualty list.
If the 21st Century counterpart to penicillin were one of the lost
opportunities, billions of dollars per year could not begin to measure
the gravity of our error. Our decision not to fund hotspots
preservation would be literally dead wrong.
In the same way, the upside potential of a decision to protect
hotspots is essentially unbounded. If our funds block the extinction
of numerous species with great practical value, we could save the
source of the next penicillin and many other colossal benefits from
disappearing. If again we liken VEPA to insurance, this would be an
insurance premium well spent indeed. No one could accurately assign
a dollar value to such treasures. This "wager" on hotspots
preservation, with all the variables aligned in this way, could be the
wisest choice humans have ever made with regard to the
environment.
This set of options is analogous to those weighed in Pascal's
wager. We have basically two choices-to fund hotspots preservation
or not.413 There are important unknowns relevant to the issue of
which option is preferable. The unknowns cannot be known, at least
not without a huge amount of work over a long period of time. But
we do know that a decision to protect hotspots has the possibility of
paying immense, nearly infinite dividends, with only relatively minor
negative consequences under the worst case scenario. We also know
that a decision not to protect hotspots could lead to horrific, nearly
infinite harm to people and this planet, but could only offer
comparatively small rewards even under the best of circumstances. In
this situation, the rational decision would be to protect the hotspots.
This option eliminates the possibility of ruin while opening the door
to limitless gain.
Could this paradigm change minds and make a difference? The
antidote for the inertia that has so firmly mired hotspot protection in
the mud of inaction is education. The hotspots concept is still very
new, even within the scientific community. This article is the first
within the legal community to focus entirely on hotspots. And
413. Of course, there are more than two options. We could fund VEPA at many
different levels, and to a varying degree different spending levels may be adequate to
protect some hotspots, or some portions of hotspots. Perhaps there would be a rough
correlation between dollars spent and extent of preservation. But the underlying
principles remain the same, and so for sake of clarity we are considering only the two
extreme options-large scale VEPA funding, or none at all.
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political leaders, legislators, and members of the general public are
unlikely to have had much, if any, exposure to the hotspots concept as
yet. The evidence as to the immense importance of hotspots and the
threats to their continued viability is formidable, and would probably
prove persuasive to many people if they were aware of it particularly
if they view all the factors in context, along the lines of the proposed
variation of Pascal's wager-the Hotspots Wager. There is much
work to be done in that regard, and there is no time to waste.
Yet all is not lost, and ideas do have the power to transform
history. In the same pivotal year of 1776 in which the United States
was born, Adam Smith published his famous and tremendously
influential book, An Inquiry into the Nature and Causes of the Wealth
of Nations. That pivotal book gave wings to key ideas about the
prerequisites for "the necessaries and conveniencies of life" that
Smith believed constituted the wealth of a nation. The United States
and other nations pursued Smith's ideas and shaped their political,
legal, and economic systems accordingly. Now, more than two
centuries later, the world must deal with some of the same challenges
that existed in Smith's time, but also with some new, dramatically
different, issues on a global scale.
The wealth of nations is the real topic of this article. Today we
should understand that this planet's irreplaceable biodiversity is a
very real form of wealth, which may be as necessary as any other
treasure for the preservation and progression of humankind. The
hotspots are the crown jewels of planet earth, the wealth of nations in
its rarest and most precious form. And it is quite fitting that Adam
Smith crafted his famous title in the plural, using the word "nations"
rather than "nation," because the hotspots must be understood as
belonging in some sense to all the world, all nations, all peoples.
They are our mutual inheritance, and our mutual responsibility. If
the leaders and citizens of the world's nations can be shown the
evidence of the promise and perils of the hotspots, the enigmatic
black boxes that grace some of the most exotic places on the globe,
then there may still be time for another great shift in the course of
civilization.
Conclusion
There is credible scientific evidence for the propositions that
follow. (1) The world is in the midst of an extinction crisis
comparable to the most devastating epochs in the history of the
planet. (2) Millions, perhaps many millions, of species currently live
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and die, thrive or go extinct, without ever being identified and named,
let alone studied and understood, by human beings. (3) People have
derived enormous benefits, both tangible and intangible, from many
of the species known to exist, and those species may yield more
benefits in the future. (4) The species still unknown to humankind
may hold the potential for similarly immense value. (5) Many
species, known and unknown to humans, may have great ecological
significance to other species and to their ecosystems, apart from their
direct utility for people.
Uncertainty-that which is now unknown and may always
remain unknown-is a key aspect of the concept of biodiversity
hotspots. We can, however, confidently add one more given to the
above list of scientific facts: It is now well established that a few
relatively small regions are home to a majority of the previously
identified species on earth today. It is reasonable to presume that the
same is true for the unknown species, the life forms that have never
been catalogued by people. Most of the new species described each
year live in or near these often poorly understood habitats. No one
can say with certitude how many other unknown species exist, but
there is no reason to suppose that the hotspots contain a smaller share
of them than they do of the known species.
Irrespective of the precise dimensions of the extinction threat
and the extent to which the remaining hotspots of the world could be
further reduced without drastically exacerbating the extinction rate,
there is some point at which human exploitation of the wild will cause
a major extinction spasm. That point is not on any map. It is not
spelled out in any book, statute, regulation, or conservation plan. It is
unknown and probably unknowable. The question is what to do,
given that lack of certainty.
There are fairly predictable short-term gains available to people,
at least on a local or national level, from conversion of portions of
untamed areas into productive agricultural, mining, logging,
developmental, and other enterprises. There is much less
predictability as to the number and identity of species that would be
lost due to any given additional amount of human exploitation, or the
importance such lost species currently have for humans and for the
web of life, or the value such lost species might have under changed
circumstances in the future. However, it is reasonable to presume
that the current or future benefits offered by these species would not
be limited to the local nation, but rather would be diffused
throughout all of the earth's people. The developing nations that host
so many of the planet's hotspots thus are faced with a dilemma. Do
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they exploit the ecological wonders within their territory for
predictable immediate economic gain to themselves and with less
predictable, less tangible, and less immediate cost to the world as a
whole? Or do. they forego development of these regions, thereby
shouldering all of the lost opportunity costs themselves while reaping
no compensatory economic gain and conferring only some
indeterminate benefit on humankind?
In light of the competing factors at work, and their divergent
degrees of predictability, it is not surprising that the world's hotspots
have already been drastically reduced. Nations find it in their self-
interest to develop their own natural resources for their own
economic advancement. When developing nations must struggle
even for such basic needs as raising the life expectancy and standard
of living for their citizens, it would be remarkable if they refrained
from exploiting untapped natural resources within their control.
Under the legal and political constraints now in place, the host nation
would endure all of the very real disadvantages imposed by
restraining its economic development, while the advantages would be
both difficult to identify and spread out over the entire planet. That
makes the rational option of choice quite obvious: the "shoot, shovel,
and shut up" syndrome on a grand scale.
Neither the ESA, nor the Convention on Biological Diversity,
nor any other legal mechanism now in place has been able to
persuade developing nations not to "shoot, shovel, and shut up" with
regard to the destruction of their vital ecosystems. The incentives to
exploit their natural resources are too powerful and too immediate,
and the disincentives are either extremely weak, too remote, or
nonexistent. The ESA, which is the closest thing to an enforceable,
comprehensive statute on point, is severely inadequate on multiple
grounds. This is particularly the case where, as with the hotspots,
almost all of the key areas are located outside of the United States.
This article has proposed a new statute, VEPA, to address the
preservation of the hotspots. VEPA would rely on lessons learned
from the failed ESA experiment to avoid the practical and legal
problems that have prevented the ESA from protecting the world's
biodiversity. VEPA is designed to neutralize, and in fact reverse, the
perverse incentives developing nations face when dealing with the
hotspots within their jurisdiction.
VEPA would revolutionize the legal system for biodiversity
protection. It would place the United States in the role of world
leader in identifying, studying, and funding the preservation of, the
richest pockets of biodiversity on earth. Only the United States has
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the financial resources necessary to counterbalance the formidable
pressures that urge destruction of hotspots in developing nations.
Certainly, this would be a considerable burden for the United States
to bear, as it picks up much of the biodiversity preservation tab for
the entire planet. But it is probable that no other nation, or group of
nations, could or would intervene in this manner for the greater long-
term good of all life on earth.
Indeed, if not us, who? If not now, when?
In light of the multiple uncertainties that swirl around the
hotspots phenomenon, and the profound consequences for this planet
and all of its people if the hotspots are lost, this Article has put forth a
variation of Pascal's famous wager to guide decisionmakers on a
global scale. When the costs and consequences are analyzed using
this approach, the appropriate choice is clear. The "Hotspots Wager"
for rational decisionmakers is to preserve the hotspots. This decision
forecloses potentially disastrous consequences and allows for
potentially limitless rewards. The opposite decision does exactly the
opposite.
VEPA would efficiently protect a substantial majority of the
species in the world, regardless of whether those species have been
given a name. By safeguarding the relatively small number of
hotspots, this statute would shield far more species than any species-
focused law such as the ESA ever could. Moreover, the VEPA
approach would take into account the paucity of knowledge
humankind possesses about the web of life on earth, and would use
that information vacuum as a factor in support of preservation of the
hotspots. It would guard the hotspots-those few handfuls of black
boxes that are the womb of the unknown species and the true wealth
of nations in a way that no other law can do. VEPA would be a
major advancement in the cause of global biodiversity preservation,
and not a moment too soon. It is difficult to imagine another issue
that is more a matter of life and death for the world as a whole.
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